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Claim 1 1 i \ 

A medicinal composition comprising containing a compound represented by formula (I) or 
pharmacologically acceptable salt thereof as effective component: 



R 3 



In the formula, ring A is aromatic hydrocarbon ring or heterocyclic, 

Q is bond; carbonyl group; lower alkylene group which may be substituted by hydroxy group or 
phenyl group; lower alkenylene group; or -0-(lower alkylene)-group, 
n is an integer of 0, 1 or 2, 

W is oxygen atom, sulfur atom, -CH=CH- group or -N=CH- group, 
Z is oxygen atom or sulfur atom, 

~TU, R2 and R3 may be the same or different and denote a group selected from the following ~ ' 
groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a substituted- or unsubstituted-lower alkyl group, 

d) a substituted- or unsubstituted-lower alkoxy group, 

e) a nitro group, 

f) a substituted- or unsubstituted-amino group, 

g) a carboxyl group or ester or amide thereof, 

h) a cyano group, 

i) a lower alkyl thio group, 
j) a lower alkane sulphonyl group, 
k) a substituted- or unsubstituted-sulphamoyl group, 
1) a substituted- or unsubstituted-aryl group, 
m) a substituted- or unsubstituted-heterocyclic group and 

n) hydroxy group, or two of Rl, R2 and R3 may bond together at the terminals thereof and may 
form a lower alkylene dioxy group, 

R4 is tetrazolyl group, carboxyl group, or amide or ester thereof ff 
R5 is a group selected from the following groups 

a) a hydrogen atom, 

b) a nitro group, <^ 

c) a substituted- or unsubstituted-amino group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a substituted- or unsubstituted-lower alkyl group, 

g) a lower alkoxy group, . 
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h) a halogen atom and 

i) 2-oxo pyrrolidinyl group, 

R6 is a group selected from the following groups 

a) a substituted- or unsubstituted-phenyl group and 

b) a substituted- or unsubstituted-heteroaryl group. 

Claim 2 

A medicinal composition in accordance with Claim 1, wherein the effective component is a 
compound represented by formula (I-A) 



R 3 

(wherein, each symbol is same as Claim 1). 
Claim 3 

A medicinal composition in accordance with Claim 1, wherein the effective component is a 
compound represented by formula (I-B) 



(wherein, each symbol is same as Claim 1). 
Claim 4 

A medicinal composition in accordance with Claim 3, wherein Rl is hydrogen atom, halogen 

atom, carboxyl group, carbamoyl group, nitro group, substituted- or unsubstituted-amino group or 

substituted- or unsubstituted-heterocyclic group 

R2 is hydrogen atom, lower alkyl group or halogen atom 

R3 is hydrogen atom, lower alkyl group or halogen atom 

R6 is phenyl group in which 2-position, 4-position and/or 6-position is optionally substituted by 
the group selected from the following groups 

1) a halogen atom, 

2) a substituted- or unsubstituted-lower alkoxy group, 

3) a substituted- or unsubstituted-lower alkyl group, 

4) a substituted- or unsubstituted-amino group, 

5) a substituted- or unsubstituted-carbamoyl group and 

6) a substituted- or unsubstituted-sulphamoyl group. 





Claim 5 
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A medicinal composition in accordance with Claim 1, wherein ring A is benzene ring, pyridine 

ring, pyrazine ring, ftiran ring, isoxazole ring, benzoruran ring, thiophene ring, pyrrole ring or 

indole ring, 

Rl, R2 and R3 are the group selected from the following groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a lower alkyl group optionally substituted by halogen atom or halo benzoylamino group, 

d) a lower alkoxy group optionally substituted by halogen atom, 

e) a nitro group, 

f) an amino group which may be substituted by one or two groups selected from 1) a lower alkyl 
group, 2) a lower alkanoyl group, 3) a halo benzoyl group, 4) a lower alkoxycarbonyl group, 5) a 
lower alkane sulphonyl group optionally substituted by halogen atom, 6) a benzenesulfonyl group 
optionally substituted by lower alkyl group, trihalo lower alkyl group, halogen atom or lower 
alkoxy group, 7) a thiophene sulphonyl group, 8) a carbamoyl group optionally substituted by 
lower alkyl group or lower alkyl phenyl group, 9) a thiocarbamoyl group optionally substituted by 
lower alkyl group, phenyl group or phenyl lower alkyl group, 10) a thiazolinyl group and 11) a 
sulphamoyl group optionally substituted by lower alkyl group, 

g) a carboxyl group, 

h) a carbamoyl group optionally substituted by lower alkane sulphonyl group, 

i) a lower alkoxycarbonyl group, 
j) a cyano group, 

k) a lower alkyl thio group, 
1) a lower alkane sulphonyl group, 
m) a sulphamoyl group, 
n) a phenyl group, 

o) a pyrrolidinyl group optionally substituted by oxo group, 

p) a pyrrolyl group optionally substituted by the group which is selected from 1) a lower alkanoyl 
group optionally substituted by a halogen atom, 2) a halogen atom, 3) a formyl group and 4) a 
lower alkyl group optionally substituted by hydroxy group, 
q) a thienyl group, 

r) an isoxazolyl group optionally substituted by lower alkyl group, 

s) a thiazolyl group, 

t) a pyrazolyl group, 

u) a pyrazinyl group, 

v) a pyridyl group and 

w) a hydroxy group, 

R4 is a group selected from the following groups, 
a) a carboxyl group, 
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b) a lower alkoxycarbonyl group optionally substituted by 1) a pyridyl group or 2) an amino 
group optionally substituted by lower alkyl group, 

c) a lower cycloalkoxycarbonyl group, 

d) a carbamoyl group optionally substituted by hydroxy group or lower alkane sulphonyl group 
and 

e) a tetrazolyl group, 

R5 is a group selected from the following groups, 

a) a hydrogen atom, 

b) a nitro group, 

c) an amino group optionally substituted by lower alkanoyl group, lower alkoxycarbonyl group or 
lower alkane sulphonyl group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a lower alkyl group optionally substituted by 1) a hydroxy group or 2) imino group substituted 
with hydroxy group or lower alkoxy group, 

g) a lower alkoxy group, 

h) a halogen atom and 

i) a 2-oxo pyrrolidinyl group, 

R6 is a group selected from the following groups, 

a) a phenyl group optionally substituted by 1-5 groups selected from the following groups, 

1) a halogen atom, 

2) a nitro group, 

3) a formyl group, 

4) a hydroxy group, 

5) a carboxyl group, 

6) a lower alkoxy group optionally substituted by the group which is selected from i) a carboxyl 
group or an amide or ester thereof, ii) a hydroxy group, iii) a cyano group, iv) a halogen atom, 
v) an amino group optionally substituted by lower alkyl group, vi) a pyridyl group, vii) a thiazolyl 
group optionally substituted by lower alkyl group, viii) an isoxazolyl group optionally substituted 
by lower alkyl group, ix) a piperidyl group optionally substituted by lower alkyl group, x) a 
pyrrolidinyl group optionally substituted by lower alkyl group, xi) a phenyl group optionally 
substituted by halogen atom, xii) a furyl group, xiii) a thienyl group and xiv) a lower alkoxy 
group, 

7) a lower alkyl group optionally substituted by a group selected from i) a halogen atom, ii) a 
hydroxy group, iii) a carboxyl group or an amide or ester thereof, iv) a lower alkoxy group, v) an 
amino group optionally substituted by 1-2 groups selected from the lower alkyl group, hydroxy 
lower alkyl group, lower alkyl amino lower alkyl group, phenyl lower alkyl group, phenyl group 
and pyridyl group, vi) a piperidinyl group optionally substituted by lower alkylene dihydroxy 
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group, oxo group or hydroxy group, vii) a morpholino group optionally substituted by lower alkyi 
group, viii) a thio morpholino group which may be oxidised, ix) a piperazinyl group optionally 
substituted by lower alkyl group, hydroxy lower alkyl group, lower alkanoyl group or phenyl 
lower alkyl group, x) a pyrrolidinyl group optionally substituted by oxo group and xi) an 
imidazolidinyl group optionally substituted by 1-3 groups selected from lower alkyl group and oxo 
group, 

8) a lower alkenyl group optionally substituted by carboxyl group or amide or ester thereof, 

9) an amino group optionally substituted by the group selected from i) a phenyl group, ii) a lower 
alkoxycarbonyl group, iii) a lower alkane sulphonyl group, iv) a carbamoyl group optionally 
substituted by lower alkyl group or lower alkyl phenyl group, v) a lower alkanoyl group, vi) a 
lower alkyl group, vii) a lower alkenyl group and viii) a thiocarbamoyl group optionally 
substituted by lower alkyl group, 

10) a carbamoyl group optionally substituted by lower alkyl group, hydroxy lower alkyl group, 
morpholino lower alkyl group, phenyl lower alkyl group or lower alkane sulphonyl group, 

11) a sulphamoyl group optionally substituted by the group selected from i) a lower alkyl group, 

11) a benzoyl group, iii) a lower alkoxycarbonyl group and iv) a lower alkanoyl group, 

12) a lower alkenyloxy group, 

13) a lower alkylene dihydroxy group, 

14) a piperazinyl carbonyl group optionally substituted by lower alkyl group, 

15) a lower alkanoyl group, 

16) a cyano group, 

17) a lower alkyl thio group, 

18) a lower alkane sulphonyl group, 

19) a lower alkyl sulfmyl group and 

20) a group represented by formula -(CH2)q-0- (wherein, q is an integer of 2 or 3), 

b) a pyridyl group optionally substituted by lower alkyl group, 

c) a thienyl group optionally substituted by the group selected from the following groups, 

1) a halogen atom, 

2) a lower alkyl group optionally substituted by hydroxy group, 

3) a cyano group, 

4) a formyl group, 

5) a lower alkoxy group and 

6) a lower alkanoyl group, 

d) a benzofuranyl group, 

e) a pyrimidinyl group optionally substituted by lower alkoxy group, 

f) an isoxazolyl group optionally substituted by lower alkyl group and 

g) a pyrrolyl group optionally substituted by lower alkoxycarbonyl group. 
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Claim 6 

A medicinal composition in accordance with Claim 5, wherein ring A is benzene ring, Q is a bond, 
W is -CH=CH-, Rl is a group selected from the following groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a lower alkyl group, 

d) a lower alkoxy group, 

e) a nitro group, 

f) an amino group optionally substituted by a group selected from 1) a lower alkyl group, 2) a 
lower alkanoyl group, 3) a lower alkoxycarbonyl group, 4) a lower alkane sulphonyl group 
optionally substituted by halogen atom, 5) a benzenesulfonyl group optionally substituted by 
lower alkyl group, trihalo lower alkyl group, halogen atom or lower alkoxy group, 6) a thiophene 
sulphonyl group, 7) a carbamoyl group optionally substituted by lower alkyl group or lower alkyl 
phenyl group, 8) a thiocarbamoyl group optionally substituted by lower alkyl group and 9) a 
sulphamoyl group optionally substituted by lower alkyl group, 

g) a carboxyl group, 

h) a carbamoyl group optionally substituted by lower alkane sulphonyl group, 

i) a lower alkane sulphonyl group, 
j) a sulphamoyl group, 

k) a phenyl group, 

1) a pyrrolidinyl group optionally substituted by oxo group, 
1) a pyrrolyl group optionally substituted by lower alkyl group, 
m) a thienyl group, 

n) an isoxazolyl group optionally substituted by lower alkyl group, 

o) a thiazolyl group, 

p) a pyrazolyl group, 

q) a pyrazinyl group, 

r) a pyridyl group and 

s) a hydroxy group, 

R2 is a hydrogen atom or halogen atom, R3 is a hydrogen atom or halogen atom, R4 is a) a 
carboxyl group, b) a lower alkoxycarbonyl group optionally substituted by lower alkyl amino 
group or c) a carbamoyl group optionally substituted by a lower alkane sulphonyl group, R5 is a 
group selected from the following groups, 

a) a hydrogen atom, 

b) an amino group optionally substituted by lower alkanoyl group, lower alkoxycarbonyl group or 
lower alkane sulphonyl group, 

c) a lower alkanoyl group, 
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d) a lower alkyl group optionally substituted by 1) a hydroxy group or 2) imino group substituted 
by hydroxy group or lower alkoxy group, 

e) a lower alkoxy group and 

f) a halogen atom, 

R6 is a phenyl group optionally substituted by 1-5 groups selected from the following groups 

a) a halogen atom, 

b) a formyl group, 

c) a hydroxy group, 

d) a lower alkoxy group optionally substituted by 1) a carboxyl group, 2) a hydroxy group, 3) a 
cyano group, 4) a halogen atom, 5) an amino group optionally substituted by lower alkyl group, 
6) a pyridyl group, 7) a phenyl group, 8) a thienyl group or 9) a lower alkoxy group, 

e) a lower alkyl group optionally substituted by 1) an amino group optionally substituted by lower 
alkyl group, hydroxy lower alkyl group, lower alkyl amino lower alkyl group or phenyl group, 2) 
a piperidinyl group optionally substituted by lower alkylene dihydroxy group, 3) a morpholino 
group optionally substituted by lower alkyl group, 4) a thio morpholino group in which sulfur 
atom may be oxidised, 5) a piperazinyl group optionally substituted by lower alkyl group, 
hydroxy lower alkyl group, lower alkanoyl group or phenyl lower alkyl group, 6) a pyrrolidinyl 
group optionally substituted by oxo group or 7) an imidazolidinyl group optionally substituted by 
1-3 groups selected from the oxo group and lower alkyl group, 

f) an amino group optionally substituted by 1) a lower alkoxycarbonyl group, 2) a lower alkane 
sulphonyl group, 3) a carbamoyl group optionally substituted by lower alkyl group or lower alkyl 
phenyl group, 4) a lower alkanoyl group, 5) a lower alkyl group, 6) a lower alkenyl group or 7) a 
thiocarbamoyl group optionally substituted by lower alkyl group, 

g) a carbamoyl group optionally substituted by 1) a lower alkyl group, 2) a hydroxy lower alkyl 
group, 3) a morpholino lower alkyl group, 4) a phenyl lower alkyl group or 5) a lower alkane 
sulphonyl group, 

h) a sulphamoyl group optionally substituted by lower alkyl group, 

i) a lower alkenyloxy group, 

j) a lower alkylene dihydroxy group, 

k) a cyano group, 

1) a lower alkyl thio group and 

m) a lower alkane sulphonyl group. 

Claim 7 

A medicinal composition in accordance with any of Claim 4, 5, 6, wherein 
Rl is 1) a hydrogen atom, 2) a halogen atom, 3) a lower alkanoyl amino group, 4) a lower 
alkoxycarbonylamino group, 5) a lower alkane sulfonyl amino group optionally substituted by 
halogen atom, 6) a benzensulphonyl amino group optionally substituted by lower alkyl group, 
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trihalo lower alkyl group, halogen atom or lower alkoxy group, 7) a thiophene sulfonyl amino 

group, 8) an ureide group optionally substituted by lower alkyl group or lower alkyl phenyl group, 

9) a lower alkyl thiouredide group or 10) a lower alkyl sulphamoyl amino group, 

R2 is a halogen atom, 

R3 is a hydrogen atom or halogen atom, 

R6 is a phenyl group optionally substituted by 1-3 groups selected from 1) a lower alkoxy group, 
2) a lower alkyl group optionally substituted by 1-3 groups selected from the lower alkyl amino 
group, hydroxy lower alkyl amino group, lower alkyl amino lower alkyl amino group, piperidinyl 
group, lower alkyl piperidinyl group, morpholino group, lower alkyl morpholino group, thio 
morpholino group, piperazinyl group, lower alkyl piperazinyl group, lower alkanoyl piperazinyl 
group and pyrrolidinyl group, 3) a sulphamoyl group optionally substituted by lower alkyl group 
and 4) a carbamoyl group optionally substituted by lower alkyl group. 

Claim 8 

A medicinal composition in accordance with Claim 7, wherein Rl is a hydrogen atom, R3 is a 
halogen atom and R6 is 2-lower alkyloxyphenyl group, 2,6-dilower alkyloxyphenyl group, 2,6- 
dilower alkoxy-4-[[N,N-dilower alkyl amino] lower alkyl] phenyl group, 2,6-dilower alkoxy-4- 
[(4-lower alky 1- 1 -piperazinyl) lower alkyl] phenyl group, 2,6-dilower alkoxy-4-[l -piperidinyl 
lower alkyl] phenyl group, 2,6-dilower alkoxy-4-[N,N-di (lower alkyl) carbamoyl] phenyl group 
or 2,6-dilower alkoxy-4-[(morpholino) lower alkyl] phenyl group. 

Claim 9 

A medicinal composition in accordance with Claim 8, wherein the lower alkoxy is methoxy. 
Claim 10 

A medicinal composition containing following compound, lower alkyl ester thereof or 
pharmacologically acceptable salt thereof as effective component: N-(2,6-dichlorobenzoyl)-4- 
(2,6-dimethoxyphenyl)-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-( 1 - 
piperidinomethyl) phenyl]-L-pheny lalanine, N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-[(4- 
methyl piperazinyl) methyl] phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(morpholinomethyl) phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-[(N,N-dimethylamino) methyl] phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)- 
4-[2,6-dimethoxy-4-(N,N-dimethylcarbamoyl) phenyl]-L-phenylalanine, N-(2,6-dichloro-4- 
hydroxybenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2- 
ethoxy-6-methoxyphenyl)-L-phenylalanine, N-(2,6-difluorobenzoyl)-4-(2,6-dimethoxyphenyl)- 
L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2,3-methylenedioxy-6-methoxyphenyl)-L- 
phenylalanine, N-(2,6-dichlorobenzoy l)-3-( 1 -hydroxyethyl)-4-(2,6-dimethoxypheny 1)-L- 
phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2,4,6-trimethoxyphenyl)-L-phenylalanine, N-[2,6- 
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dichloro-4-[(trifluoromethane sulfonyl) amino] benzoyl]-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine or N-[2,6-dichloro-4-[(2-thienylsulfonyl) amino] benzoyl]-4-(2,6- 
dimethoxyphenyl)-L-phenylalanine. 

Claim 11 

A medicinal composition for therapy or prevent for the pathological state due to alpha 4- 
mediated cell adhesion comprising containing as effective component, a compound represented 
by formula (I) or a pharmacologically acceptable salt thereof 



In the formula, ring A is aromatic hydrocarbon ring or heterocyclic, 

Q is bond; carbonyl group; lower alkylene group which may be substituted by hydroxy group or 
phenyl group; lower alkenylene group; or -0-(lower alkylene)-group, 



groups, . 

a) a hydrogen atom, 

b) a halogen atom, 

c) a substituted- or unsubstituted-lower alkyl group, 

d) a substituted- or unsubstituted-lower alkoxy group, 

e) a nitro group, 

f) a substituted- or unsubstituted-amino group, 

g) a carboxyl group or ester or amide thereof, 

h) a cyano group, 

i) a lower alkyl thio group, 

j) a lower alkane sulphonyl group, 

k) a substituted- or unsubstituted-sulphamoyl group, 

1) a substituted- or unsubstituted-aryl group, 

m) a substituted- or unsubstituted-heterocyclic group and 

n) hydroxy group, or two groups of Rl, R2 and R3 bond together on terminal thereof and may 
form lower alkylene dihydroxy group, 

R4 is tetrazolyl group, carboxyl group, or amide or ester thereof 
R5 is a group selected from the following groups 

a) a hydrogen atom, 

b) a nitro group, 
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c) a substituted- or unsubstituted-amino group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a substituted- or unsubstituted-lower alkyl group, 

g) a lower alkoxy group, 

h) a halogen atom and 

i) 2-oxo pyfrolidinyl group, 

R6 is a group selected from the following groups 

a) a substituted- or unsubstituted-phenyl group and 

b) a substituted- or unsubstituted-heteroaryl group. 

Claim 12 

A medicinal composition in accordance with Claim 1 1 , wherein the effective component is a 
compound represented by formula (I-A) 



(wherein, each symbol has the same meaning as in Claim 1 1). 
Claim 13 

A medicinal composition in accordance with Claim 12, wherein the effective component is a 
compound represented by formula (I-B) 



(wherein, each symbol has the same meaning as in Claim 1 1). 
Claim 14 

A medicinal composition in accordance with Claim 13, wherein 

Rl is hydrogen atom, halogen atom, carboxyl group, carbamoyl group, nitro group, substituted- 
or unsubstituted-amino group or substituted- or unsubstituted-heterocyclic group, 
R2 is a hydrogen atom, lower alkyl group or halogen atom, 
R3 is a hydrogen atom, lower alkyl group or halogen atom and 

R6 is phenyl group in which 2 position, 4 position and/or 6 position is optionally substituted by 
the group selected from the following groups 

1) a halogen atom, 

2) a substituted- or unsubstituted-lower alkoxy group, 

3) a substituted- or unsubstituted-lower alkyl group, 
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Claim 15 

A medicinal composition in accordance with Claim 1 1 , wherein ring A is benzene ring, pyridine 
ring, pyrazine ring, furan ring, isoxazole ring, benzofuran ring, thiophene ring, pyrrole ring or 
indole ring, 

Rl, R2 and R3 are the groups selected from the following groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a lower alkyl group optionally substituted by halogen atom or halo benzoylamino group, 

d) a lower alkoxy group optionally substituted by halogen atom, 

e) a nitro group, 

f) an amino group which may be substituted by one or two groups selected from 1) a lower alkyl 
group, 2) a lower alkanoyl group, 3) a halo benzoyl group, 4) a lower alkoxycarbonyl group, 5) a 
lower alkane sulphonyl group optionally substituted by halogen atom, 6) a benzenesulfonyl group 
optionally substituted by lower alkyl group, trihalo lower alkyl group, halogen atom or lower 
alkoxy group, 7) a thiophene sulphonyl group, 8) a carbamoyl group optionally substituted by 
lower alkyl group or lower alkyl phenyl group, 9) a thiocarbamoyl group optionally substituted by 
lower alkyl group, phenyl group or phenyl lower alkyl group, 10) a thiazolinyl group and 11) a 
sulphamoyl group optionally substituted by lower alkyl group, 

g) a carboxyl group, 

h) a carbamoyl group optionally substituted by lower alkane sulphonyl group, 

i) a lower alkoxycarbonyl group, 
j) a cyano group, 

k) a lower alkyl thio group, 
1) a lower alkane sulphonyl group, 
m) a sulphamoyl group, 
n) a phenyl group, 

o) a pyrrolidinyl group optionally substituted by oxo group, 

p) a pyrrolyl group optionally substituted by the group which is selected from 1) a lower alkanoyl 
group optionally substituted by a halogen atom, 2) a halogen atom, 3) a formyl group and 4) a 
lower alkyl group optionally substituted by hydroxy group, 
q) a thienyl group, 

r) an isoxazolyl group optionally substituted by lower alkyl group, 
s) a thiazolyl group, 
t) a pyrazolyl group, 
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u) a pyrazinyl group, 
v) a pyridyl group and 
w) a hydroxy group, 

R4 is a group selected from the following groups, 

a) a carboxyl group, 

b) a lower alkoxycarbonyl group optionally substituted by 1) a pyridyl group or 2) an amino 
group optionally substituted by lower alkyl group, 

c) a lower cycloalkoxycarbonyl group, 

d) a carbamoyl group optionally substituted by hydroxy group or lower alkane sulphonyl group 
and 

e) a tetrazolyl group, 

R5 is a group selected from the following groups, 

a) a hydrogen atom, 

b) a nitro group, 

c) an amino group optionally substituted by lower alkanoyl group, lower alkoxycarbonyl group or 
lower alkane sulphonyl group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a lower alkyl group optionally substituted by 1) a hydroxy group or 2) imino group substituted 
with hydroxy group or lower alkoxy group, 

g) a lower alkoxy group, 

h) a halogen atom and 

i) a 2-oxo pyrrolidinyl group, 

R6 is a group selected from the following groups, 

a) a phenyl group optionally substituted by 1-5 groups selected from the following groups, 

1) a halogen atom, 

2) a nitro group, 

3) a formyl group, 

4) a hydroxy group, 

5) a carboxyl group, 

6) a lower alkoxy group optionally substituted by the group which is selected from i) a carboxyl 
group or an amide or ester thereof, ii) a hydroxy group, iii) a cyano group, iv) a halogen atom, 
v) an amino group optionally substituted by lower alkyl group, vi) a pyridyl group, vii) a thiazolyl 
group optionally substituted by lower alkyl group, viii) an isoxazolyl group optionally substituted 
by lower alkyl group, ix) a piperidyl group optionally substituted by lower alkyl group, x) a 
pyrrolidinyl group optionally substituted by lower alkyl group, xi) a phenyl group optionally 
substituted by halogen atom, xii) a furyl group, xiii) a thienyl group and xiv) a lower alkoxy 
group, 
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7) a lower alkyl group optionally substituted by a group selected from i) a halogen atom, ii) a 
hydroxy group, iii) a carboxyl group or an amide or ester thereof, iv) a lower alkoxy group, v) an 
amino group optionally substituted by 1-2 groups selected from the lower alkyl group, hydroxy 
lower alkyl group, lower alkyl amino lower alkyl group, phenyl lower alkyl group, phenyl group 
and pyridyl group, vi) a piperidinyl group optionally substituted by lower alkylene dihydroxy 
group, oxo group or hydroxy group, vii) a morpholino group optionally substituted by lower alkyl 
group, viii) a thio morpholino group which may be oxidised, ix) a piperazinyl group optionally 
substituted by lower alkyl group, hydroxy lower alkyl group, lower alkanoyl group or phenyl 
lower alkyl group, x) a pyrrolidinyl group optionally substituted by oxo group and xi) an 
imidazolidinyl group optionally substituted by 1-3 groups selected from lower alkyl group and oxo 
group, 

8) a lower alkenyl group optionally substituted by carboxyl group or amide or ester thereof, 

9) an amino group optionally substituted by the group selected from i) a phenyl group, ii) a lower 
alkoxycarbonyl group, iii) a lower alkane sulphonyl group, iv) a carbamoyl group optionally 
substituted by lower alkyl group or lower alkyl phenyl group, v) a lower alkanoyl group, vi) a 
lower alkyl group, vii) a lower alkenyl group and viii) a thiocarbamoyl group optionally 
substituted by lower alkyl group, 

10) a carbamoyl group optionally substituted by lower alkyl group, hydroxy lower alkyl group, 
morpholino lower alkyl group, phenyl lower alkyl group or lower alkane sulphonyl group, 

11) a suiphamoyl group optionally substituted by the group selected from i) a lower alkyl group, 

11) a benzoyl group, iii) a lower alkoxycarbonyl group and iv) a lower alkanoyl group, 

12) a lower alkenyloxy group, 

13) a lower alkylene dihydroxy group, 

14) a piperazinyl carbonyl group optionally substituted by lower alkyl group, 

15) a lower alkanoyl group, 

16) a cyano group, 

17) a lower alkyl thio group, 

18) a lower alkane sulphonyl group, 

19) a lower alkyl sulfinyl group and 

20) a group represented by formula -(CH2)q-0- (wherein, q is an integer of 2 or 3), 

b) a pyridyl group optionally substituted by lower alkyl group, 

c) a thienyl group optionally substituted by the group selected from the following groups, 

1) a halogen atom, 

2) a lower alkyl group optionally substituted by hydroxy group, 

3) a cyano group, 

4) a formyl group, 

5) a lower alkoxy group and 

6) a lower alkanoyl group, 
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d) a benzofuranyl group, 

e) a pyrimidinyl group optionally substituted by lower alkoxy group, 

f) an isoxazolyl group optionally substituted by lower alkyl group and 

g) a pyrrolyl group optionally substituted by lower alkoxycarbonyl group. 



Claim 16 

A medicinal composition in accordance with Claim 15, wherein ring A is benzene ring, Q is a 
bond, W is -CH=CH-, Rl is a group selected from the following groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a lower alkyl group, 

d) a lower alkoxy group, 

e) a nitro group, 

f) an amino group optionally substituted by a group selected from 1) a lower alkyl group, 2) a 
lower alkanoyl group, 3) a lower alkoxycarbonyl group, 4) a lower alkane sulphonyl group 
optionally substituted by halogen atom, 5) a benzenesulfonyl group optionally substituted by 
lower alkyl group, trihalo lower alkyl group, halogen atom or lower alkoxy group, 6) a thiophene 
sulphonyl group, 7) a carbamoyl group optionally substituted by lower alkyl group or lower alkyl 
phenyl group, 8) a thiocarbamoyl group optionally substituted by lower alkyl group and 9) a 
sulphamoyl group optionally substituted by lower alkyl group, 

g) a carboxyl group, 

h) a carbamoyl group optionally substituted by lower alkane sulphonyl group, 

i) a lower alkane sulphonyl group, 
j) a sulphamoyl group, 

k) a phenyl group, 

1) a pyrrolidinyl group optionally substituted by oxo group, 
1) a pyrrolyl group optionally substituted by lower alkyl group, 
m) a thienyl group, 

n) an isoxazolyl group optionally substituted by lower alkyl group, 

o) a thiazolyl group, 

p) a pyrazolyl group, 

q) a pyrazinyl group, 

r) a pyridyl group and 

s) a hydroxy group, 

R2 is a hydrogen atom or halogen atom, R3 is a hydrogen atom or halogen atom, R4 is a) a 
carboxyl group, b) a lower alkoxycarbonyl group optionally substituted by lower alkyl amino 
group or c) a carbamoyl group optionally substituted by lower alkane sulphonyl group, R5 is a 
group selected from the following groups, 
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a) a hydrogen atom, 

b) an amino group optionally substituted by lower alkanoyl group, lower alkoxycarbonyl group or 
lower alkane sulphonyl group, 

c) a lower alkanoyl group, 

d) a lower alkyl group optionally substituted by 1) a hydroxy group or 2) imino group substituted 
by hydroxy group or lower alkoxy group, 

e) a lower alkoxy group and 

f) a halogen atom, 

R6 is a phenyl group optionally substituted by 1-5 groups selected from the following groups 

a) a halogen atom, 

b) a formyl group, 

c) a hydroxy group, 

d) a lower alkoxy group optionally substituted by 1) a carboxyl group, 2) a hydroxy group, 3) a 
cyano group, 4) a halogen atom, 5) an amino group optionally substituted by lower alkyl group, 
6) a pyridyl group, 7) a phenyl group, 8) a thienyl group or 9) a lower alkoxy group, 

e) a lower alkyl group optionally substituted by 1) an amino group optionally substituted by lower 
alkyl group, hydroxy lower alkyl group, lower alkyl amino lower alkyl group or phenyl group, 2) 
a piperidinyl group optionally substituted by lower alkylene dihydroxy group, 3) a morpholino 
group optionally substituted by lower alkyl group, 4) a thio morpholino group in which sulfur 
atom may be oxidised, 5) a piperazinyl group optionally substituted by lower alkyl group, 
hydroxy lower alkyl group, lower alkanoyl group or phenyl lower alkyl group, 6) a pyrrolidinyl 
group optionally substituted by oxo group or 7) an imidazolidinyl group optionally substituted by 
1-3 groups selected from the oxo group and lower alkyl group, 

f) an amino group optionally substituted by 1) a lower alkoxycarbonyl group, 2) a lower alkane 
sulphonyl group, 3) a carbamoyl group optionally substituted by lower alkyl group or lower alkyl 
phenyl group, 4) a lower alkanoyl group, 5) a lower alkyl group, 6) a lower alkenyl group or 7) a 
thiocarbamoyl group optionally substituted by lower alkyl group, 

g) a carbamoyl group optionally substituted by 1) a lower alkyl group, 2) a hydroxy lower alkyl 
group, 3) a morpholino lower alkyl group, 4) a phenyl lower alkyl group or 5) a lower alkane 
sulphonyl group, 

h) a sulphamoyl group optionally substituted by lower alkyl group, 

i) a lower alkenyloxy group, 

j) a lower alkylene dihydroxy group, 

k) a cyano group, 

1) a lower alkyl thio group and 

m) a lower alkane sulphonyl group. 



Claim 17 
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A medicinal composition in accordance with any of Claim 14, 15, 16, wherein 

Rl is 1) a hydrogen atom, 2) a halogen atom, 3) a lower alkanoyl amino group, 4) a lower 

alkoxycarbonylamino group, 5) a lower alkane sulfonyl amino group optionally substituted by 

halogen atom, 6) a benzensulphonyl amino group optionally substituted by lower alkyl group, 

trihalo lower alkyl group, halogen atom or lower alkoxy group, 7) a thiophene sulfonyl amino 

group, 8) an ureide group optionally substituted by lower alkyl group or lower alkyl phenyl group, 

9) a lower alkyl thiouredide group or 10) a lower alkyl sulphamoyl amino group, 

R2 is a halogen atom, 

R3 is a hydrogen atom or halogen atom, 

R6 is a phenyl group optionally substituted by 1-3 groups selected from 1) a lower alkoxy group, 
2) a lower alkyl group optionally substituted by 1-3 groups selected from the lower alkyl amino 
group, hydroxy lower alkyl amino group, lower alkyl amino lower alkyl amino group, piperidinyl 
group, lower alkyl piperidinyl group, morpholino group, lower alkyl morpholino group, thio 
morpholino group, piperazinyl group, lower alkyl piperazinyl group, lower alkanoyl piperazinyl 
group and pyrrolidinyl group, 3) a sulphamoyl group optionally substituted by lower alkyl group 
and 4) a carbamoyl group optionally substituted by lower alkyl group. 



A medicinal composition in accordance with Claim 17, wherein Rl is a hydrogen atom, R3 is a 
halogen atom and R6 is 2-lower alkyloxyphenyl group, 2,6-dilower alkyloxyphenyl group, 2,6- 
dilower alkoxy-4-[[N,N-dilower alkyl amino] lower alkyl] phenyl group, 2,6-dilower alkoxy-4- 
[(4-lower alkyl- 1 -piperazinyl) lower alkyl] phenyl group, 2,6-dilower alkoxy-4-[l -piperidinyl 
lower alkyl] phenyl group, 2,6-dilower alkoxy-4-[N,N-di (lower alkyl) carbamoyl] phenyl group 
or 2,6-dilower alkoxy-4-[(morpholino) lower alkyl] phenyl group. 

Claim 19 

A medicinal composition in accordance with Claim 18, wherein the lower alkoxy is methoxy. 
Claim 20 

A medicinal composition for therapy or prevent for the pathological state due to alpha 4- 
mediated cell adhesion comprising containing as effective component, following compound, 
lower alkyl ester thereof or pharmacologically acceptable salt thereof. N-(2,6-dichlorobenzoyl)- 
4-(2,6-dimethoxyphenyl)-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-(l- 
piperidinomethyl) phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-[(4- 
methyl piperazinyl) methyl] phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(morpholinomethyl) phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-[(N,N-dimethylamino) methyl] phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)- 
4-[2,6-dimethoxy-4-(N,N-dimethylcarbamoyl) phenyl]-L-phenylaIanine, N-(2,6-dichloro-4- 
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hydroxybenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2- 
ethoxy-6-methoxyphenyl)-L-phenylalanine, N-(2,6-difluorobenzoyl)-4-(2,6-dimethoxyphenyl)- 
L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2,3-methyIene dioxy-6-methoxyphenyl)-L- 
phenylalanine, N-(2,6-dichlorobenzoyl)-3-(l-hydroxyethyl)-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine, N-(2,6-dichlorobenzoylH-(2,4,6-trimethoxyphenyl)-L-phenylalanine, N-[2,6- 
dichloro-4-[(trifluoromethane sulfonyl) amino] benzoyl]-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine or N-[2,6-dichloro-4-[(2-thienylsulfonyl) amino] benzoyl]-4-(2,6- 
dimethoxyphenyl)-L-phenylalanine. 

Claim 21 

A medicinal composition in accordance with any one of Claims 11-20, wherein the pathological 
state due to alpha 4-mediated cell adhesion is a pathological state accompanied with leukocyte 
infiltration in tissue. 

Claim 22 

A medicinal composition in accordance with Claim 21, wherein the pathological state 
accompanied with leukocyte infiltration in tissue is a pathological state accompanied with 
leukocyte infiltration in epithelial tissue, lung, blood vessel, heart, nerve tissue, transplanted 
organ. 



A medicinal composition in accordance with Claim 22, wherein the pathological state 
accompanied with leukocyte infiltration in epithelial tissue is a pathological state accompanied 
with leukocyte infiltration in gastrointestinal tract, skin, urethra, trachea or articulation synovial 
membrane. 

Claim 24 

A medicinal composition in accordance with Claim 22, wherein the pathological state 
accompanied with leukocyte infiltration in transplanted organ is a pathological state 

accompanied with leukocyte infiltration in transplanted kidney, liver, pancreas or heart. 

> 

Claim 25 

A medicinal composition in accordance with Claim 21, wherein the pathological state 
accompanied with leukocyte infiltration in tissue is arthritis rheumatica, asthma, psoriasis, 
dermatitis disease, diabetes mellitus, multiple sclerosis, systemic erythematodes (SLE), 
inflammatory enteric disease or graft versus host disease. 



Claim 23 



Claim 26 
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A medicinal composition in accordance with Claim 25, wherein the dermatitis disease is eczema, 

contact dermatitis or atopic dermatitis, and inflammatory enteric disease is ulcerative colitis or 

Crohn's disease. 

Detailed Description. 

Detailed Description of the Invention 
(0001) 

Technical Sphere of the Invention 

This invention relates to the following, namely a medicinal composition, containing as an active 
ingredient, a4-mediated adhesion inhibitor including a4p7, which is effective in therapy of 
pathological state such as asthma, diabetes mellitus, rheumatism arthritis and inflammatory 
enteric disease, and in addition to these the disease or the like in which leukocyte invasion 
participates in gastrointestinal tract and other epithelial tissue (for example skin, urethra, 
trachea, articulation synovial membrane). The composition of this invention is further useful in 
therapy of pathological state in which leukocyte invasion participates in the tissue other than 
epithelial tissue such as lung, blood vessel, heart and nervous system or the like and transplanted 
organ such as kidney, liver, pancreas and heart or the like. 

(0002) 

Technology of the Prior Art 

The adhesion of leukocyte to endothelial cell or extracellular matrix protein is a main process of 
immunity and inflammation, and plurality of adhesion interactions are involved. The first 
phenomenon of this process is rolling of leukocyte by change of integrin avidity (affinity), and 
this becomes the strong adhesion that is formed next (cf. Butcher, Cell, 67: 1033-1036 (1991), 
Haalan, Blood, 3: 513-525 (1985), Hemler, Annu. Rev. Immunol. 8: 365-400 (1990), Osborne, 
Cell, 62: 3-6 (1990), Smith et aL, Immunol, Rev. 114: 109-143 (1990), Springer, Nature, 346= 
425-434 (1990), Springer, Cell, 76: 301-314 (1994)). In response to chemotactic factor, the 
leukocyte emigrates to the tissue partially comprising extracellular matrix protein fibronectin 
(FN) (cf. Winer et al., J. Cell Biol. 105: 1873-1884 (1987)) and collagen (CN) (cf Bornstein et 
al. } Ann, Rev, Biochem. 49: 957-1003 (1980) and Miller, K.A. Piers and A.H. Ledge eds, 
Connective Tissue Biochemistry, "chemistry of collagen and its distribution", Euseviel 
publication, Amsterdam, 41-78 (1983)) through two adjacent endothelial cells. The important 
recognition molecule participating in these reactions belongs to integrin gene superfamily (cf 
Hemler, Annu, Rev, Immunol. 8: 365-400 (1990), Highness, Cell, 48: 549-554 (1987), Shimizu 
et aL, Immunol, Rev. 114: 109-143 (1990) and Springer, Nature, 346: 425-434 (1990)). 



(0003) 
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The integrin is constructed from the subunits called a (a) and p (p) subunits which are gathered 
with non-covalent bond (cf. Helmer, Annu, Rev, Immunol. 8: 365-400 (1990), Highness, Cell, 
48,549-554 (1987), Shimizu et al., Immunol, Rev. 114: 109-143 (1990), Springer, Nature, 346: 
425-434 (1990)). At present, 8 integrin P subunits have been identified which bind to 16 
different a subunits and form 22 different integrins. The p 7 integrin subunit which was first 
cloned by Eel et al. (Eel et al., J. Biol. Chem. 266: 11009-11016 (1991)) is expressed only on the 
leukocyte, and is known to bond with two different a subunits, a4 (Rieug et al., J. Cell, Biol. 117: 
179-189 (1992)) and aE (Sarfurbensussan et al., Eur. J. Immunol. 22: 273-277 (1992) and 
Carshew et al., Eur. J. Immunol. 21: 2591-2597 (1991)). The aE p7 heterodimer has E-cadherin 
as the sole ligand thereof. 



The ct4 P7 complex has 3 known ligands (VCAM, CS-1, MAdCAM). The ligand showing 
specificity only with respect to a 4 p 7 is mucosal addressing cell adhesion molecule (MAdCAM)) 
(cf Andrew et al., J. Immunol. 153: 3847-3861 (1994), Briskin et al., Nature, 363: 461-464 
(1993) and Shajean et al, J. Immunol. 156: 2851-2857 (1996)). MAdCAM is mostly expressed 
on aggregated lymphatic follicle high endothelial venule in mesenteric lymph node and also on 
gastrointestinal tract basal membrane and mammary gland small vein (Berg et al., Immunol, Rev. 
105: 5 (1989)). The integrin a 4 p 7 and MAdCAM have been shown to be important in the 
regulation of leukocyte migration to normal intestine (Bolzman et al., Cell 56: 37 (1989)). The 
second ligand of ct4 P7 is connecting segment 1 (CS-1), which is another splicing region of FNA 
chain (cf. Guang et al., Cell, 60: 53-61 (1990) and Weiner et al., J. Cell Biol. 109: 1321-1330 
(1989)). The cell binding site within this separately spliced region comprises 25 amino acids, and 
the carboxyl terminal amino acid residues thereof, EILDVPST form the recognition motif 
(MOTIF) (cf. Komoriya, J. Biol. Chem. 266: 15075-15079 (1991) and Weiner et al., J. Cell. 
Biol. 116: 489-497 (1992)). 



The third ligand of a4 p7 is vascular cell adhesion molecule- 1 (VCAM- 1) which is a cytokine 
inducible protein expressed on endothelial cell (cf. Ericess et al., Cell, 60: 577-584 (1990) and 
Rieug et al., J. Cell Biol. 1 17: 179-189 (1992)). The VCAM and CS-1 (c. Ericess et al., Cell, 60: 
577-584 (1990)) are 2 ligands which are common to a 4 p 7 and a 4 p 1. Whether the 
MAdCAM, VCAM and CS-1 bind to the same site on a 4 p 7 or not is not clear. Using a panel of 
monoclonal antibodies, Andrew et al. showed that different but overlapped epitopes are involved 
in the interaction of a 4 P 7 with three different ligands (cf. Andrew et al., J. Immunol, 153: 
3847-3861 (1994)). 



(0004) 



(0005) 



(0006) 
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From many in vitro and in vivo studies, the a 4 is demonstrated to have an important role in the 

cause of many diseases. Monoclonal antibody with respect to a4 is investigated in various disease 

models. The effectiveness of anti-a4 antibody has been shown experimental autoimmune type 

encephalomyelitis models in rat and mouse (cf. Baron et al., J. Exp, Med. 177: 57-68 (1993) and 

Ednock et al, Nature, 356: 63-66 (1992)). A number of studies evaluated the role of a4 in 

allergic bronchitis (cf. Abraham et al., J. Clin, Invest. 93: 776-787 (1994), Bockner et al., J. Exp, 

Med. 173: 1553-1556 (1991), Walsh et al., J. Immunol, 146: 3419-3423 (1991) and Wegg et al., 

J. Exp, Med. 177: 561-566 (1993)). For example, monoclonal antibody of ct4 was effective in 

some lung antigen attack models (cf. Abraham et al., J. Clin. Invest. 93: 776-787 (1994) and 

Wegg et al., J. Exp, Med. 177: 561-566 (1993)). Interestingly, disturbance of cells recruitment is 

not found in certain type of lung models despite that fact that the exclusion of delayed type 

response is present (cf. Abraham et al., J. Clin, Invest. 93: 776-787 (1994)). When anti-ct4 

antibody was administered, the cotton-top tamarin which develops spontaneous chronic colitis 

showed a significant reduction of colitis (cf. Bell et al, J. Immunol. 151: 4790-4802 (1993) and 

Podolski et al., J. Clin, Invest. 92: 372-380 (1993)). Monoclonal antibody with respect to a 4 

hinders insulitis, and delays the onset of diabetes in non-obese diabetic mouse model (cf. Baron et 

al., J. Clin, Invest. 93: 1700-1708 (1994), Barcley et al., Diabetes, 43: 529-534 (1994) and Yang 

et al, Proc. Natl. Acad. Sci. USA, 90: 10494-10498 (1993)). As the other diseases involving a4, 

rheumatoid arthritis (cf. Lahon et al., J. Clin, Invest. 88: 546-552 (1991) and Morales-Dukret et 

al, J. Immunol. 149: 1424-1431 (1992)) and arteriosclerosis (cf. Tibisky et al., Science, 251: 

788-791(1991)) may be proposed. The delayed type hypersensitivity reaction (cf. Isseks, J. 

Immunol. 147: 4178-4184 (1991)) and contact hypersensitivity reaction (cf. Quixolm et al., 

Eur, J. Immunol. 23: 682-688 (1993) and Fargson et al., J. Immunol. 150; 1172-1182 (1993)) 

are also disrupted by anti a 4 antibody. Cf. Rob et al. J. Clin. Invest. 94: 1722-1728 (1995) for 

excellent discussion on the in vivo studies of a 4 in diseases. 

(0007) 

These studies clearly define the involvement of a 4 in various diseases, however, whether the 
observed inhibition was due to blocking of a 4 p 1, a 4 p 7 or both is not clear. Recently, several 
studies have looked at this point using antibody recognises a4 P7 complex (cf. Hesterburgh et al., 
Gastroenterology (1997)), antibody with respect to P7 or antibody with respect to MAdCAM 
which does not bind to a4 pi (cf. Piccallera et al, J. Immunol. 158: 2099-2106 (1997)). In 
primate model of inflammation bowel disease, antibody with respect to a4 P7 complex was found 
to improve inflammation and to decrease diarrhea (cf. Hesterberg et al., Gastroenterology, 111: 
1373-1380 (1996)). In another model, monoclonal antibody with respect to p7 or MAdCAM 
blocked the recruitment of leukocyte to colon, and decreased the degree of inflammation in colon 
of severe combined immunodeficiency mouse (scid mice) reconstituted with CD45RBhighCD4+ 
cells (cf. Piccallera et al., J. Immunol. 158: 2099-2106 (1997)). This suggests that, together with 
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the fact that gastrointestinal tract assembly lymphoid tissue is severely damaged in 07 deficient 
mouse, the a4 07 is an important mediator of the inflammatory bowel disease. 

(0008) 

The expression of a4 07 on various leukocytes and the increase of a4 07 positive cells in onset 
tissue mean the receptor plays an important role in the cell recruitment to other inflammatory 
sites in addition to the migration to intestine. The CD4+, CD8+, T cells, B cells, NK cells and 
eosinophils from human peripheral blood were shown to express a4 07 at high levels (cf. 
Piccallera et al., J. Immunol. 158: 2099-2106 (1997)). An increase of a4 07 expression T cells 
was observed in synovial membrane of rheumatoid arthritis patient, and it was predicted that the 
increase of ct4 07 expression contributes to deterioration and perpetuation of this disease (cf. 
Lazalovich et al., J. Immunol. 151: 6482-6489 (1993)). In non-obesity diabetes mellitus mouse, 
MAdCAM is expressed on high endothelial venule of inflammation Langerhans' islet in pancreas, 
and this suggests a role of a4 07 in diabetes mellitus (cf. Kelner et al., Science, 266: 1395-1399 
(1994)). The distribution of cc4 07 on lymphocyte and eosinophil (Eel et al., J. Immunol. 153: 
517-528 (1994)) and the results of in vitro study showing that a4 07 mediates the adhesion of 
human eosinophil to VCAM, CS-1 and MAdCAM, both indicate that this integrin is a target 
molecule in asthma. These data suggest that the integrin ct4 07 plays an important role in various 
inflammation diseases. 



(0009) 

The N-terminal domain of MAdCAM (domain 1) displays monology to the N-terminal integrin 
recognition domains of both VCAM and ICAM (cf. Briskin et al., Nature, 363: 461-464 (1993)). 
Using the site directive mutagenicity of MAdCAM, the binding motif was identified in the domain 
1 as 3 amino acid residues within C-D loop (cf. Viney et al., J. Immunol. 157: 2488-2497 
(1996)). The mutation of L40, D41 and T42 results in complete loss of binding ability to a4 07, 
and this indicates that LDT on MAdCAM is involved in the binding loop (cf. Viney et al., J. 
Immunol. 157: 2488-2497 (1996)). By combination of this region on MAdCAM and other 
integrin ligands such as VCAM or CS-1 or the like, the presence of conserved binding motif or 
consensus sequence consisting of G / Q, I / L, E / D, T / S and P / S residue is shown (cf. Briskin et 
al., J. Immunol. 156: 719-726 (1996)). This is further supported from the fact that it was shown 
that the linear or cyclic peptide of LDT component blocked the cell adhesion to MAdCAM in 
vitro (cf. Shellof et al., Bioorganic & Medicinal Chemistry Letters, 6: 2495-2500 (1996) and 
Viney et al., J. Immunol. 157= 2488-2497 (1996)). 

(0010) 

Problems to be Overcome bv this Invention 

By the use of monoclonal antibody with respect to integrin in vivo, many integrins are shown to 
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be effective therapeutic targets in practice for inflammation and heart angiopathy and organ 
transplantation. The objective of this invention is to put forward a medicinal composition 
containing, as effective component, a non-peptide small molecule a4 antagonist, which can be 
bioavailable by oral administration. A medicinal composition containing, as effective component, 
a potent inhibitor of a 4-mediated adhesion to either MAdCAM, VCAM or CS-1, which is a small 
molecule and is useful for the therapy of inflammatory diseases, is put forward. 

(0011) 

Means to Overcome these Problems 

These inventors carried out assiduous investigations in order to solve the problem, as a result 
discovered novel medicinal compositions containing the compound which was a4 (including a4 
p7)-mediated cell adhesion inhibitor. This invention was completed as a result of this. 

(0012) 

In other words, this invention relates to a pharmacological composition containing a compound 
represented by formula (I) 



or its pharmacologically acceptable salt. 

In the formula, ring A is aromatic hydrocarbon ring or heterocyclic ring, 

Q is bond; carbonyl group; lower alkylene group which may be substituted by hydroxy group or 

phenyl group; lower alkenylene group; or -0-(lower alkylene)- group, 

n is an integer of 0, 1 or 2, 

W is oxygen atom, sulfur atom, -CH=CH- group or -N=CH- group, 
Z is oxygen atom or sulfur atom, 

Rl, R2 and R3 may be the same or different and denote a group selected from the following 
groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a substituted- or unsubstituted-lower alkyl group, 

d) a substituted- or unsubstituted-lower alkoxy group, 

e) a nitro group, 

f) a substituted- or unsubstituted-amino group, 

g) a carboxyl group or ester or amide thereof, 

h) a cyano group, 

i) a lower alkyl thio group, 

j) a lower alkane sulphonyl group, 
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k) a substituted- or unsubstituted-sulphamoyl group, 

1) a substituted- or unsubstituted-aryl group, 

m) a substituted- or unsubstituted-heterocyclic group and 

n) hydroxy group, or two of Rl, R2 and R3 may bond together at the terminals thereof and may 
form a lower alkylene dioxy group, 

R4 is tetrazolyl group, carboxyl group, or amide or ester thereof 
R5 is a group selected from the following groups 

a) a hydrogen atom, 

b) a nitro group, 

c) a substituted- or unsubstituted-amino group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a substituted- or unsubstituted-lower alkyl group, 

g) a lower alkoxy group, 

h) a halogen atom and 

i) 2-oxo pyrrolidinyl group, 

R6 is a group selected from the following groups 

a) a substituted- or unsubstituted-phenyl group and 

b) a substituted- or unsubstituted-heteroaryl group. 



A composition of this invention is useful in the prevention and treatment of pathosis due to a 4 
(a 4 p 7 and a 4 p L are included) interstitial cell adhesion. 

(0014) 

Effective component of this invention may be present as optically active isomer based on 
asymmetric carbon thereof, and this invention includes isomers thereof and mixture thereof. 

(0015) 

Conditions for Carrying out this Invention 

The following abbreviations used through this specification have the following meanings 
respectively. 

BOP-Cl= bis(2-oxo-3-oxazolidinyl)phosphonic acid chloride 

BOP reagent= Benzotriazol-l-yloxy-tris (dimethylamino) phosphonium hexafluorophosphate 

DCC= 1 ,3-dicyclohexylcarbodiimide 

EDC= l-ethyl-3-(3-dimethylaminopropyl) carbodiimide 

THF= tetrahydrofuran 

DMF= N,N-dimethylformamide 
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DIEA= diisopropyl ethylamine 

DMAP= 4-(N,N-dimethylamino) pyridine 

DBU= l,8-diazabicyclo[5.4.0] undec-7-ene 

CDI= carbonyldiimidazole 

HOBT= 1-hydroxybenzotriazole 

BOC^ tert butoxycarbonyl 

Tf20= anhydrous trifluoromethanesulfonic acid 

Tf= trifluoromethane sulfonyl group 

TFA= trifluoroacetic acid 

DME= 1,2-dimethoxyethane 

MsCl= methanesulfonyl chloride 

DI AD= diisopropyl azo dicarboxylate 

Ac= acetyl group 

Me= methyl group 

Et= ethyl group 

Ph= phenyl group 

Bn= benzyl group 

EtOAc^ ethyl acetate (AcOEt) 

mCPBA=m-chloroperbenzoic acid 

TMS= trimethylsilyl group 

h= hour 

min= minute 

saturated.= saturated 
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(0016) 

Moreover, the following various terms are used with the specific meaning and interpretation such 
as is described hereinafter. "Lower" used preceding alkyl, alkoxy, alkylene or alkane denotes that 
it includes a straight chain or branched chain of 1-6 carbon atoms, and "lower" used preceding 
alkanoyl, alkenyl or alkenylene denotes that it includes a straight chain or branched chain of 2-7 
carbon atoms. "Lower" used preceding cycloalkyl or cycloalkoxy denotes that it includes a 
straight chain or branched chain of 3-7 carbon atoms. 

(0017) 

As for the term such as "morpholino lower alkyl", "hydroxy lower alkoxy" or the like, functional 
group before "lower" denotes that it is functional group substituent connected to "lower". For 
example, "hydroxy lower alkoxy" denotes a lower alkoxy group containing at least one hydroxy 
substituent. 
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(0018) 

Term such as for example "lower alkyl group substituted by halogen atom", "phenyl group 
substituted by lower alkoxy group" or the like denotes functional group including at least one 
substituent. For example, as "lower alkyl group substituted by halogen atom", lower alkyl group 
containing at least one halogen atom is denoted, as "phenyl group substituted by lower alkoxy 
group", phenyl containing at least one lower alkoxy group is denoted. 

Moreover, through interpretation of usage of this type by technical people of this field, several 
different nomenclatures in this type of nomenclature and combinations of this type of 
nomenclatures may also may be interpreted within the range of normal interpretation of 
technical people of the appropriate field. Accordingly, this type of nomenclature is not one 
which is applied to molecules such as ones which cannot exist, or combinations of substituents 
which cannot be formed. 

(0019) 

As embodiment of this invention, configuration of the compound is not restricted. The 
compound of this invention may be single configuration or the compounds of a mixture of 
several different configurations. 

(0020) 

The "aromatic hydrocarbon ring" in the aforesaid formula (I), is a monocyclic, bicyclic or 
tricyclic aromatic hydrocarbon ring such as for example benzene ring, naphthalene ring, 
anthracene ring, fluorene ring or the like. 

(0021) 

The "heterocycle" in the aforesaid formula (I), is monocyclic, bicyclic or tricyclic containing 
heteroatom. For example, it is a pyridine ring, pyrimidine ring, pyridazine ring, pyrazine ring, 
quinoline ring, isoquinoline ring, quinazoline ring, phthalazine ring, imidazole ring, isoxazole ring, 
pyrazole ring, oxazole ring, thiazole ring, indole ring, benzazole ring, benzothiazole ring, 
benzimidazole ring, benzofuran ring, furan ring, thiophene ring, oxadiazole ring, thiadiazole ring, 
triazole ring, tetrazole ring, pyrrole ring, indoline ring, indazole ring, iso indole ring, purine ring, 
morpholine ring, quinoxaline ring, benzothiophene ring, pyrrolidine ring, benzofurazan ring, 
benzothiadiazole ring, thiazolidine ring, imidazo thiazole ring, dibenzofuran ring and isothiazole 
ring. 

(0022) 

As "aryl group" in the aforesaid formula (I), monocyclic, bicyclic or tricyclic aromatic group is 
meant, and examples include phenyl group, naphthyl group, anthryl group and fluorenyl group. 
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(0023) 



As "heterocyclic group" in the aforesaid formula (I), heteroatom of nitrogen atom, oxygen atom 
and sulfur atom is contained, and monocyclic, bicyclic or tricyclic group is denoted. For example, 
it is pyridyl group, pyrimidinyl group, pyridazinyl group, pyrazinyl group, quinolyl group, 
isoquinolyl group, quinazolinyl group, phthalazinyl group, imidazolyl group, isoxazolyl group, 
pyrazolyl group, oxazolyl group, thiazolyl group, indolyl group, benzazolyl group, benzothiazolyl 
group, benzimidazolyl group, benzofuranyl group, furyl group, thienyl group, pyrrolyl group, 
oxadiazolyl group, thiadiazolyl group, triazolyl group, tetrazolyl group, indolinyl group, indazolyl 
group, isoindolyl group, purinyl group, morpholinyl group, quinoxalinyl group, benzothienyl 
group, pyrrolidinyl group, benzofurazanyl group, benzothiadiazolyl group, thiazolidinyl group, 
imidazo thiazolyl group, dibenzofuranyl group, isothiazolyl group, pyrrolinyl group, piperidinyl 
group, piperazinyl group and tetrahydropyranyl group. "Heteroaryl group" in the aforesaid 
formula (I) contains heteroatom of nitrogen atom, oxygen atom and sulfur atom, and 
monocyclic, bicyclic or tricyclic aromatic group is denoted and is "the aforesaid heterocyclic 
group" other than for example pyrrolidinyl group, pyrrolinyl group, piperidinyl group, 
piperazinyl group, morpholinyl group, tetrahydropyranyl group. Preferred "heteroaryl groups" 
are pyridyl group, thienyl group, benzofuranyl group, pyrimidyl group and isoxazolyl group. 



In the formula, ring A is aromatic hydrocarbon ring or heterocyclic ring, 

Q is bond; carbonyl group; lower alkylene group which may be substituted by hydroxy group or 

phenyl group; lower alkenylene group; or -0-(lower alkylene)-group, 

n is an integer of 0, 1 or 2, 

W is oxygen atom, sulfur atom, -CH=CH- group or -N=CH- group, 
Z is oxygen atom or sulfur atom, 

Rl, R2 and R3 may be the same or different and denote a group selected from the following 
groups, 

a) a hydrogen atom, 

b) a halogen atom, 

c) a substituted- or unsubstituted-lower alkyi group, 

d) a substituted- or unsubstituted-lower alkoxy group, 

e) a nitro group, 

f) a substituted- or unsubstituted-amino group, 
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g) a carboxyl group or ester or amide thereof, 

h) a cyano group, 

i) a lower alkyl thio group, 

j) a lower alkane sulphonyl group, 

k) a substituted- or unsubstituted-sulphamoyl group, 

1) a substituted- or unsubstituted-aryl group, 

m) a substituted- or unsubstituted-heterocyclic group and 

n) hydroxy group, or two of Rl, R2 and R3 may bond together at the terminals thereof and may 
form a lower alkylene dioxy group, 

R4 is tetrazolyl group, carboxyl group, or amide or ester thereof 
R5 is a group selected from the following groups 

a) a hydrogen atom, 

b) a nitro group, 

c) a substituted- or unsubstituted-amino group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a substituted- or unsubstituted-lower alkyl group, 

g) a lower alkoxy group, 

h) a halogen atom and 

i) 2-oxo pyrrolidinyl group, 

R6 is a group selected from the following groups 

a) a substituted- or unsubstituted-phenyl group and 

b) a substituted- or unsubstituted-heteroaryl group. 

Provided that, when ring A is a benzene ring, its 3 position and 5 position, or its 2 position and 4 
position, are not substituted by methyl group, or the pharmacologically acceptable salts thereof. 



Preferred configuration of effective component of this invention is represented by formula (I-A). 



(0025) 




R 



(wherein, symbol are the same as above-mentioned). 



(0026) 



Preferred embodiment of this invention is the compound of formula (I) wherein, when ring A is 
benzene ring, one of 2-position thereof or 6-position is substituted. 



(0027) 
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Another preferred embodiment of the invention is a compound of formula (I) wherein Rl, R2 
and R3 are groups selected from the following group. 

a) a hydrogen atom, 

b) a halogen atom, 

c) a substituted- or unsubstituted-lower alkoxy group, 

d) a nitro group, 

e) a substituted- or unsubstituted-amino group, 

f) a carboxyl group or ester or amide thereof, 

g) a cyano group, 

h) a lower alkyl thio group, 

i) a lower alkane sulphonyl group, 

j) a substituted- or unsubstituted-sulphamoyl group, 

k) a substituted- or unsubstituted-aryl group, 

1) a substituted- or unsubstituted-heterocyclic group and 

m) hydroxy group, or two of Rl, R2 and R3 may bond together at the terminals thereof and may 
form a lower alkylene dioxy group, 

(0028) 

A further preferred embodiment of effective component of this invention is the compound 
represented by following formula (I-B) . 



In a further preferred embodiment of effective component of this invention, Rl is hydrogen 
atom, halogen atom, carboxyl group, carbamoyl group, nitro group, a substituted- or 
unsubstituted-amino group, or a substituted- or unsubstituted-heterocyclic group, R2 is a hydrogen 
atom, lower alkyl group or halogen atom, R3 is a hydrogen atom, lower alkyl group or halogen 
atom and R6 is a phenyl group optionally substituted at the 2-position, 4 position and/or 6- 
position by a group selected from the following group, 1) halogen atom, 2) substituted or 
unsubstituted lower alkoxy group, 3) substituted or unsubstituted lower alkyl group, 4) substituted 
or unsubstituted amino group, 5) substituted or unsubstituted carbamoyl group and 6) substituted or 
unsubstituted sulphamoyl group. 



(0029) 




(wherein, symbol are the same as above-mentioned). 



(0030) 
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(0031) 

In furthermore preferred embodiment of this invention, R6 is a phenyl group which is optionally 
substituted by 1-3 groups selected from the following group. 

1) The lower alkoxy group and 2) lower alkyl group which may be substituted by group selected 
from the substituted or unsubstituted amino group, substituted or unsubstituted piperidinyl group, 
substituted or unsubstituted morpholino group, substituted or unsubstituted piperazinyl group, 
substituted or unsubstituted pyrrolidinyl group and substituted or unsubstituted imidazolidinyl 
group. 

(0032) 

In another embodiment of this invention, ring A is benzene ring, pyridine ring, pyrazine ring, 
furan ring, isoxazole ring, benzofuran ring, thiophene ring, pyrrole ring or indole ring, Rl, R2 and 
R3 are the group which is selected from the following group. 

a) a hydrogen atom, 

b) a halogen atom, 

c) a lower alkyl group optionally substituted by halogen atom or halobenzoylamino group, 

d) a lower alkoxy group optionally substituted by halogen atom, 

e) a nitro group, 

f) an amino group which may be substituted by one or two groups selected from 1) a lower alkyl 
group, 2) a lower alkanoyl group, 3) a halo benzoyl group, 4) a lower alkoxycarbonyl group, 5) a 
lower alkane sulphonyl group optionally substituted by halogen atom, 6) a benzenesulfonyl group 
optionally substituted by lower alkyl group, trihalo lower alkyl group, halogen atom or lower 
alkoxy group, 7) a thiophene sulphonyl group, 8) a carbamoyl group optionally substituted by 
lower alkyl group or lower alkyl phenyl group, 9) a thiocarbamoyl group optionally substituted by 
lower alkyl group, phenyl group or phenyl lower alkyl group, 10) a thiazolinyl group and 11) a 
sulphamoyl group optionally substituted by lower alkyl group, 

g) a carboxyl group, 

h) a carbamoyl group optionally substituted by lower alkane sulphonyl group, 

i) a lower alkoxycarbonyl group, 
j) a cyano group, 

k) a lower alkyl thio group, 
1) a lower alkane sulphonyl group, 
m) a sulphamoyl group, 
n) a phenyl group, 

o) a pyrrolidinyl group optionally substituted by oxo group, 
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p) a pyrrolyl group optionally substituted by the group which is selected from 1) a lower alkanoyl 

group optionally substituted by a halogen atom, 2) a halogen atom, 3) a formyl group and 4) a 

lower alkyl group optionally substituted by hydroxy group, 

q) a thienyl group, 

r) an isoxazolyl group optionally substituted by lower alkyl group, 

s) a thiazolyl group, 

t) a pyrazolyl group, 

u) a pyrazinyl group, 

v) a pyridyl group and 

w) a hydroxy group, 

R4 is a group selected from the following groups, 

a) a carboxyl group, 

b) a lower alkoxycarbonyl group optionally substituted by 1) a pyridyl group or 2) an amino 
group optionally substituted by lower alkyl group, 

c) a lower cycloalkoxycarbonyl group, 

d) a carbamoyl group optionally substituted by hydroxy group or lower alkane sulphonyl group 
and 

e) a tetrazolyl group, 

R5 is a group selected from the following groups, 

a) a hydrogen atom, 

b) a nitro group, 

c) an amino group optionally substituted by lower alkanoyl group, lower alkoxycarbonyl group or 
lower alkane sulphonyl group, 

d) a hydroxy group, 

e) a lower alkanoyl group, 

f) a lower alkyl group optionally substituted by 1) a hydroxy group or 2) imino group substituted 
by hydroxy group or lower alkoxy group, 

g) a lower alkoxy group, 

h) a halogen atom and 

i) a 2-oxo pyrrolidinyl group, 

R6 is a group selected from the following groups, 

a) a phenyl group optionally substituted by 1-5 groups selected from the following groups, 

1) a halogen atom, 

2) a nitro group, 

3) a formyl group, 

4) a hydroxy group, 

5) a carboxyl group, 
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6) a lower alkoxy group optionally substituted by the group which is selected from i) a carboxyl 
group or an amide or ester thereof, ii) a hydroxy group, iii) a cyano group, iv) a halogen atom, 
v) an amino group optionally substituted by lower alkyl group, vi) a pyridyl group, vii) a thiazolyl 
group optionally substituted by lower alkyl group, viii) an isoxazolyl group optionally substituted 
by lower alkyl group, ix) a piperidyl group optionally substituted by lower alkyl group, x) a 
pyrrolidinyl group optionally substituted by lower alkyl group, xi) a phenyl group optionally 
substituted by halogen atom, xii) a furyl group, xiii) a thienyl group and xiv) a lower alkoxy 
group, 

7) a lower alkyl group optionally substituted by a group selected from i) a halogen atom, ii) a 
hydroxy group, iii) a carboxyl group or an amide or ester thereof, iv) a lower alkoxy group, v) an 
amino group optionally substituted by 1-2 groups selected from the lower alkyl group, hydroxy 
lower alkyl group, lower alkyl amino lower alkyl group, phenyl lower alkyl group, phenyl group 
and pyridyl group, vi) a piperidinyl group optionally substituted by lower alkylene dioxy group, 
oxo group or hydroxy group, vii) a morpholino group optionally substituted by lower alkyl group, 
viii) a thio morpholino group which may be oxidised, ix) a piperazinyl group optionally 
substituted by lower alkyl group, hydroxy lower alkyl group, lower alkanoyl group or phenyl 
lower alkyl group, x) a pyrrolidinyl group optionally substituted by oxo group and xi) an 
imidazolidinyl group optionally substituted by 1-3 groups selected from lower alkyl group and oxo 
group, 

8) a lower alkenyl group optionally substituted by carboxyl group or amide or ester thereof, 

9) an amino group optionally substituted by the group selected from i) a phenyl group, ii) a lower 
alkoxycarbonyl group, iii) a lower alkane sulphonyl group, iv) a carbamoyl group optionally 
substituted by lower alkyl group or lower alkyl phenyl group, v) a lower alkanoyl group, vi) a 
lower alkyl group, vii) a lower alkenyl group and viii) a thiocarbamoyl group optionally 
substituted by lower alkyl group, 

10) a carbamoyl group optionally substituted by lower alkyl group, hydroxy lower alkyl group, 
morpholino lower alkyl group, phenyl lower alkyl group or lower alkane sulphonyl group, 

11) a sulphamoyl group optionally substituted by the group selected from i) a lower alkyl group, 

11) a benzoyl group, iii) a lower alkoxycarbonyl group and iv) a lower alkanoyl group, 

12) a lower alkenyloxy group, 

13) a lower alkylene dioxy group, 

14) a piperazinyl carbonyl group optionally substituted by lower alkyl group, 

15) a lower alkanoyl group, 

1 6) a cyano group, 

17) a lower alkyl thio group, 

18) a lower alkane sulphonyl group, 

19) a lower alkyl sulfinyl group and 

20) a group represented by formula -(CH2)q-0- (wherein, q is an integer of 2 or 3), 
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b) a pyridyl group optionally substituted by lower alkyl group, 

c) a thienyl group optionally substituted by the group selected from the following groups, 

1) a halogen atom, 

2) a lower alkyl group optionally substituted by hydroxy group, 

3) a cyano group, 

4) a formyl group, 

5) a lower alkoxy group and 

6) a lower alkanoyl group, 

d) a benzofuranyl group, 

e) a pyrimidinyl group optionally substituted by lower alkoxy group, 

f) an isoxazolyl group optionally substituted by lower alkyl group and 

g) a pyrrolyl group optionally substituted by lower alkoxycarbonyl group. 



In preferred embodiment of this invention, ring A is a benzene ring, Q is a bond, W is CH=CH-, 
Rl is a group which is selected from the following group. 

a) a hydrogen atom, 

b) a halogen atom, 

c) a lower alkyl group, 

d) a lower alkoxy group, 

e) a nitro group, 

f) an amino group optionally substituted by a group selected from 1) a lower alkyl group, 2) a 
lower alkanoyl group, 3) a lower alkoxycarbonyl group, 4) a lower alkane sulphonyl group 
optionally substituted by halogen atom, 5) a benzenesulfonyl group optionally substituted by 
lower alkyl group, trihalo lower alkyl group, halogen atom or lower alkoxy group, 6) a thiophene 
sulphonyl group, 7) a carbamoyl group optionally substituted by lower alkyl group or lower alkyl 
phenyl group, 8) a thiocarbamoyl group optionally substituted by lower alkyl group and 9) a 
sulphamoyl group optionally substituted by lower alkyl group, 

g) a carboxyl group, 

h) a carbamoyl group optionally substituted by lower alkane sulphonyl group, 

i) a lower alkane sulphonyl group, 
j) a sulphamoyl group, 

k) a phenyl group, 

1) a pyrrolidinyl group optionally substituted by oxo group, 
1) a pyrrolyl group optionally substituted by lower alkyl group, 
m) a thienyl group, 

n) an isoxazolyl group optionally substituted by lower alkyl group, 
o) a thiazolyl group, 
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p) a pyrazolyl group, 
q) a pyrazinyl group, 
r) a pyridyl group and 
s) a hydroxy group, 

R2 is a hydrogen atom or halogen atom, R3 is a hydrogen atom or halogen atom, R4 is a) a 
carboxyl group, b) a lower alkoxycarbonyi group optionally substituted by lower alkyl amino 
group or c) a carbamoyl group optionally substituted by a lower alkane sulphonyl group, R5 is a 
group selected from the following groups, 

a) a hydrogen atom, 

b) an amino group optionally substituted by lower alkanoyl group, lower alkoxycarbonyi group or 
lower alkane sulphonyl group, 

c) a lower alkanoyl group, 

d) a lower alkyl group optionally substituted by 1) a hydroxy group or 2) imino group substituted 
by hydroxy group or lower alkoxy group, 

e) a lower alkoxy group and 

f) a halogen atom, 

R6 is a phenyl group optionally substituted by 1-5 groups selected from the following groups 

a) a halogen atom, 

b) a formyl group, 

c) a hydroxy group, 

d) a lower alkoxy group optionally substituted by 1) a carboxyl group, 2) a hydroxy group, 3) a 
cyano group, 4) a halogen atom, 5) an amino group optionally substituted by lower alkyl group, 
6) a pyridyl group, 7) a phenyl group, 8) a thienyl group or 9) a lower alkoxy group, 

e) a lower alkyl group optionally substituted by 1) an amino group optionally substituted by lower 
alkyl group, hydroxy lower alkyl group, lower alkyl amino lower alkyl group or phenyl group, 2) 
a piperidinyl group optionally substituted by lower alkylene dihydroxy group, 3) a morpholino 
group optionally substituted by lower alkyl group, 4) a thio morpholino group in which sulfur 
atom may be oxidised, 5) a piperazinyl group optionally substituted by lower alkyl group, 
hydroxy lower alkyl group, lower alkanoyl group or phenyl lower alkyl group, 6) a pyrrolidinyl 
group optionally substituted by oxo group or 7) an imidazolidinyl group optionally substituted by 
1-3 groups selected from the oxo group and lower alkyl group, 

f) an amino group optionally substituted by 1) a lower alkoxycarbonyi group, 2) a lower alkane 
sulphonyl group, 3) a carbamoyl group optionally substituted by lower alkyl group or lower alkyl 
phenyl group, 4) a lower alkanoyl group, 5) a lower alkyl group, 6) a lower alkenyl group or 7) a 
thiocarbamoyl group optionally substituted by lower alkyl group, 

g) a carbamoyl group optionally substituted by 1) a lower alkyl group, 2) a hydroxy lower alkyl 
group, 3) a morpholino lower alkyl group, 4) a phenyl lower alkyl group or 5) a lower alkane 
sulphonyl group, 
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alkyl group, 



(0034) 

In preferred embodiment of this invention, Rl is 1) a hydrogen atom, 2) a halogen atom, 3) a 
lower alkanoyl amino group, 4) a lower alkoxycarbonylamino group, 5) a lower alkane sulfonyl 
amino group optionally substituted by halogen atom, 6) a benzensulphonyl amino group 
optionally substituted by lower alkyl group, trihalo lower alkyl group, halogen atom or lower 
alkoxy group, 7) a thiophene sulfonyl amino group, 8) an ureide group optionally substituted by 
lower alkyl group or lower alkyl phenyl group, 9) a lower alkyl thiouredide group or 10) a lower 
alkyl sulphamoyl amino group, 
R2 is a halogen atom, 

R3 is a hydrogen atom or halogen atom, * 

R6 is a phenyl group optionally substituted by 1-3 groups selected from 1) a lower alkoxy group, 
2) a lower alkyl group optionally substituted by 1-3 groups selected from the lower alkyl amino 
group, hydroxy lower alkyl amino group, lower alkyl amino lower alkyl amino group, piperidinyl 
group, lower alkyl piperidinyl group, morpholino group, lower alkyl morpholino group, thio 
morpholino group, piperazinyl group, lower alkyl piperazinyl group, lower alkanoyl piperazinyl 
group and pyrrolidinyl group, 3) a sulphamoyl group optionally substituted by lower alkyl group 
and 4) a carbamoyl group optionally substituted by lower alkyl group. 

(0035) 

With furthermore preferred embodiment of this invention Rl hydrogen atom, R3 halogen atom 
R6 is 2-lower alkyloxyphenyl group, 2,6-dilower alkyloxyphenyl group, 2,6-dilower alkoxy-4- 
[(N, N-dilower alkyl amino) lower alkyl] phenyl group, 2,6-dilower alkoxy-4-[(4-lower alkyl- 1- 
piperazinyl) lower alkyl] phenyl group, 2,6-dilower alkoxy-4-[l -piperidinyl lower alkyl] phenyl 
group, 2,6-dilower alkoxy-4-[N, N-di (lower alkyl) carbamoyl] phenyl group or 2,6-dilower 
alkoxy-4-[(morpholino) lower alkyl] phenyl group. 



(0036) 

In furthermore preferred embodiment of this invention, lower alkoxy is methoxy. 
(0037) 
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As effective component of this invention, the preferred compound is N-(2,6-dichlorobenzoyl)-4- 

(2,6-dimethoxypheny l)-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-( 1 - 

piperidinomethyl) phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-[(4- 

methyl piperazinyl) methyl] phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6- 

dimethoxy-4-(morpholinomethyl) phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-[2,6- 

dimethoxy-4-[(N,N-dimethylamino) methyl] phenyl]-L-phenylalanine, N-(2,6-dichlorobenzoyl)- 

4-[2,6-dimethoxy-4-(N,N-dimethylcarbamoyl) phenyl]-L-phenylalanine, N-(2,6-dichloro-4- 

hydroxybenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2- 

ethoxy-6-methoxyphenyl)-L-phenylalanine, N-(2,6-difluorobenzoyl)-4-(2,6-dimethoxyphenyl)- 

L-phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2,3-methylenedioxy-6-methoxyphenyl)-L- 

phenylalanine, N-(2,6-dichlorobenzoyl)-3-(l-hydroxyethyl)-4-(2,6-dimethoxyphenyl)-L- 

phenylalanine, N-(2,6-dichlorobenzoyl)-4-(2,4,6-trimethoxyphenyl)-L-phenylalanine, N-[2,6- 

dichloro-4-[(trifluoromethane sulfonyl) amino] benzoyl]-4-(2,6-dimethoxyphenyl)-L- 

phenylalanine or N-[2,6-dichloro-4-[(2-thienylsulfonyl) amino] benzoyl]-4-(2,6- 

dimethoxyphenyl)-L-phenylalanine, or the lower alkyl ester thereof such as the ethyl ester, or 

pharmacologically acceptable salts thereof. 

(0038) 

As the effective component of this invention, it is possible to use the ester or amide thereof. As 
ester, a) the lower alkyl ester which may be substituted by 1) pyridyl group, 2) amino group 
optionally substituted by lower alkyl group, 3) lower alkanoyloxy group, or 4) aryl group; b) 
lower alkenyl ester; c) lower alkinyl ester; d) lower cycloalkyl ester; and e) aryl ester are 
nominated. As amide may be nominated the amide (-CONH2) which may be substituted by lower 
alkyl group, lower cycloalkyl group, aryl group, aryl lower alkyl group, hydroxy group or lower 
alkane sulphonyl group. 

(0039) 

Moreover, for ester of formula (I), for example, the ester is included which can be obtained by 
conversion in-vivo into the corresponding carboxylic acid, for example, lower alkyl ester, such as 
methyl ester and so on, lower alkanoyloxy ester such as acetoxymethyl ester or the like may be 
proposed. As the amide of formula (I), for example, N-unsubstituted amide, N-mono substituted 
amide such as N-lower alkyl amide or the like, N,N-disubstituted amide and the like such as N,N- 
(lower alkyl) (lower alkyl) amide or the like are included. 

(0040) 

The effective component of this invention, may be any of the free form or pharmacologically 
acceptable salt. 
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(0041) 

As the pharmacologically acceptable salt of the compound of formula (I), for example salt of 
inorganic acid (hydrochloride, sulfate), salt of organic acid (p-toluenesulfonate, maleate), salt of 
inorganic base (salt of sodium salt or alkali metal such as for example potassium salt or the like) 
or salt of amine (ammonium salt)may be proposed. 

(0042) 

Further as pharmacologically acceptable salt, for example acid addition salt of inorganic acid or 
organic acid (for example nitrate, hydrobromide, methanesulfonate, acetate salt), or salt of 
inorganic base, organic base or amino acid (for example triethylamine salt, salt of lysine, salt of 
alkaline earth metal) may be proposed. Moreover, in pharmacologically acceptable salt, inner 
salt, adduct, solvate or hydrate is included. 

(0043) 

The effective component is formulated as a medicinal composition formed from the 
therapeutically effective amount of the aforesaid compound and the pharmacologically 
acceptable carrier. 

(0044) 

The composition of this invention can be used in the prevention or therapy of pathosis mediated 
by a 4 adhesion including a 4 P 1 and a 4 P 7 in a mammal such as a human and the like, in 
particular for a 4 p 7 adhesion mediated pathosis. This process comprises administering a 
therapeutically effective amount of the aforesaid compound or a composition to mammal or 
human patient. 

(0045) 

Medicinal composition of this invention is used for prevention or therapy of rheumatic arthritis, 
asthma, psoriasis, eczema, dermatitis such as contact dermatitis, atopic dermatitis or the like, 
diabetes mellitus, multiple sclerosis, systemic erythematosus (SLE), inflammatory enteric disease 
including ulcerative colitis and Crohn disease, graft versus host disease and disease conditions 
other than the aforesaid related to leukocyte invasion into gastrointestinal tract or skin, urethra, 
trachea, articulation synovial membrane and other epithelial tissue. Preferably, this composition 
is usable in prevention or therapy of inflammatory enteric disease such as ulcerative colitis and 
Crohn disease or the like. 

(0046) 

This invention relates to the following, namely, a method to inhibit the interaction between the 
cells having the ligand of MAdCAM-1 including a4 (37 integrin and MAdCAM-1 or a part thereof 
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(extracellular domain), by contacting the cells with the effective component of this invention. 

As one embodiment, this invention relates to the following, namely, a method to inhibit the 

MAdCAM-1 mediated interaction between the first cells having a4 (37 integrin and MAdCAM 

(for example, the second cells having MAdCAM), by contacting effective component of this 

invention with the first cells. In another embodiment, this invention relates to a therapeutic 

composition for an individual suffering from a disease accompanied by leukocyte recruitment to 

the tissue expressing MAdCAM-1 molecule (for example, endothelial cells). 

(0047) 

Another embodiment of this invention is related to a therapeutic composition for an individual 
suffering from a disease accompanied by leukocyte infiltration to tissue expressing MAdCAM- 1 
molecule. 

(0048) 

In accordance with this invention, cells having ligand of MAdCAM- 1 are contacted with effective 
dose of effective component (one or more) represented by structural formula (I). The effective 
component is a compound that inhibits (decreases or prevents) the binding of ligand including 
MAdCAM- 1 and a4 07 integrin and/inhibits the induction of the ligand-mediated cells response. 
The therapeutically effective dose is an inhibitory quantity (for example, a sufficient quantity for 
inhibiting the adhesion of cells having MAdCAM- 1 ligand and MAdCAM- 1). The MAdCAM- 1 
ligand includes a4 (37 integrin such as human a4 (37 integrin and the like or homologues thereof 
from other species such as mouse or the like (hereinafter, called a4 (3p of mouse or LPAM-1). 

(0049) 

For example, the adhesion of cells naturally expressing ligand of MAdCAM- 1 such as leukocyte 
(for example, B lymphocyte, T lymphocyte) or the like or other cells expressing ligand of 
MAdCAM-1 (recombinant cells) to the MAdCAM-1 can be inhibited by the composition of this 
invention in vitro and/or in vivo. 

(0050) 

As another aspect, this invention relates to the following, namely, a therapeutic composition for 
an individual of a mammal such as human or other primate or the like suffering from a disease 
accompanied by leukocyte (for example lymphocyte, monocyte) infiltration (including 
recruitment and/or accumulation of leukocytes to the tissue) in tissue expressing MAdCAM- 1 
molecule. This composition is characterised in containing therapeutically effective dose of 
effective component of structural formula (I) (at least one or more kinds). For example, 
inflammatory diseases including disease accompanied by leukocyte infiltration to tissue expressing 
MAdCAM- 1 molecule (for example endothelial cells) such as gastrointestinal tract including 
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stomach assembly endothelial cells, other mucosal tissue or venule of intrinsic layer of small 

intestine large intestine, mammary gland (lactation mammary gland) or the like can be treated by 

this composition. In the same way, an individual who has contracted a disease accompanying 

leukocyte infiltration in tissue as a result of binding of leukocyte to the cells expressing 

MAdCAM-1 molecule cells (for example endothelial cell) can be treated by the composition of 

this invention. 

(0051) 

As the diseases that can be treated in this way, there are ulcerative colitis, inflammatory bowel 
disease (IBD) such as Crohn disease or the like, pouchitis after proctocolectomy or post- 
ileoanostomy after IBD, and other gastrointestine disease accompanied by leukocyte infiltration 
for example celiac disease, nontropical sprue, serological reaction negative arthritis, and graft 
versus host disease or the like. 

(0052) 

Pancreatitis and insulin-dependent diabetes mellitus are other diseases that can be treated by the 
composition of this invention. The MAdCAM-1 is reported to be expressed in some blood vessels 
in paracrine pancreas of NOD (non-obesity diabetes mellitus) mouse in the same way as in 
BALB/c mouse and SJL mouse. The expression of MAdCAM-1 is induced on endothelium in 
inflammatory islet of pancreas of NOD mouse, and the MAdCAM-1 expressed on the NOD islet 
endothelium is an excellent indicator of an early stage of insulitis (Hanninnen A, et al., J. Clin. 
Invest. 92: 2509-2515 (1993)). Moreover, accumulation of lymphocyte expressing a4 (37 in 
pancreatic islet is observed, and MAdCAM-1 is participating in binding through a4 ($7 of 
lymphoma cells to blood vessel of inflammatory islet (Haninnen A, et al., J. Clin. Invest. 92: 
2509-2515 (1993)). 

(0053) 

As examples of inflammation diseases accompanied by the mucosa tissue which can be treated by 
this medicinal composition, mastitis (mammary gland), cholecystitis, cholangitis or 
pericholoangitis (bile duct and perihepatic tissue), chronic bronchitis, chronic sinusitis, asthma 
and graft versus host disease (in for example gastrointestinal tract) may be proposed. Moreover, 
chronic inflammatory disease of lung causing alveolar hypersensitivity, connective tissue disease 
(in SLE, rheumatoid arthritis), sarcoidosis and interstitial fibrosis such as other idiopathic diseases 
or the like, can be treated, too. 

(0054) 

The vascular cell adhesion molecule- 1 (VCAM-1) recognizing a4 pi integrin (VLA-4) is reported 
to play a role in leukocyte recruitment in vivo (Silver et al., J. Clin. Invest. 93; 1554-1563 
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(1994)). However, this therapeutic target seems to participate in more than one organic 

inflammatory processes. Unlike VCAM-1, the MAdCAM-1 is preferentially expressed in 

gastrointestinal tract and mucosa tissue, and it binds to a4 £7 integrin on leukocyte, and these 

cells are participating in homing on the mucosal site, for example, aggregated lymphoid nodule of 

gastrointestinal wall (Hamman et al., J. Immunol. 152: 3282-3293 (1994)). The inhibitor of 

binding of a4 07 integrin with MAdCAM-1 has little effect on the other tissue types whose 

binding is mediated by other receptors, therefore a possibility of side effect is remote. 

(0055) 

The undesirable symptoms listed above can be relieved by administering this medicinal 
composition. The said symptoms are caused by the release of the pre-inflammatory mediators 
mediated by a4 (37 integrin as a result of unsuitable cell adhesion and/or cells activation. Such 
unsuitable cell adhesion or signal transduction is typically expected as a result of increased 
expression of VCAM and/or MAdCAM on endothelial cell surface. Increased expression of 
VCAM, MAdCAM and CS-1 will be due to normal inflammatory response or abnormal 
inflammatory condition. 

(0056) 

The suitable compound to use for therapy can be evaluated in vivo using suitable animal models. 
Suitable inflammatory animal models have been disclosed. For example, NOD mouse is an animal 
model of insulin-dependent diabetes rhellitus. CD45 RBHi SOD model is a mouse model with 
similar to Crohn disease and ulcerative colitis (Powery, F, et al., Immunity, 1: 553-562 (1994)). 
Captive cotton top tamarins, a non-human primate species of the American Continent, often 
generate colitis spontaneously, which resembles human ulcerative colitis clinically and 
histologically (Madler, J.L, et, al, Gastroenterology, 88: 13-19 (1985)). Other animal models of 
gastroenteritis, tamarin model and BALB/c mouse (DSS (dextran sulfate sodium) induced 
inflammation model), and IL-10 knock out mice wherein gastrointestine lesion resembling lesion 
of human inflammation bowel disease have been disclosed (Strober, W. and Arnhalt, R.O, Cell, 
75: 203-205 (1993)). 

(0057) 

In accordance with this invention, effective component can be administered alone or with other 
pharmacologically active agents (sulfasalazine, antiinflammatory compound, steroid or other 
nonsteroidal antiinflammatory compound) to an individual. The compound may be administered 
before, at the same time as, or after the administration of other pharmaceutical agents, in 
sufficient quantity to reduce or prevent MAdCAM-mediated binding of MAdCAM- 1 ligand such 
as for example human a4 p7 or the like. 
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(0058) 

Effective dose of effective component can be administered by single dosing or multiple dosing by 
a suitable route. The effective dose is a sufficient amount to achieve the desired therapeutic effect 
and/or preventive effect, for example, a sufficient amount for reducing or inhibiting MAdCAM 
mediated binding to MAdCAM- 1 ligand, and thereby suppressing leukocyte adhesion and invasion, 
and accompanying cellular responses. The suitable quantity of effective component of this 
invention for therapy, prevention or diagnosis can be determined using already known process in 
this field, for example, it is determined by age, sensitivity, resistance and overall conditions of 
the individual. 

(0059) 

The effective component of this invention or pharmacologically acceptable salts thereof can be 
administered non-orally or orally, as suitable medicinal composition, for example, it can be, in 
accordance with conventional procedures, used as tablet, granule, encapsulated formulation, 
powdered drug, injection and inhalant. 

(0060) 

The dose of effective component of this invention or a pharmacologically acceptable salt 
thereof varies depending on administration pathway, age of patient, body weight, a condition, but 
however in general daily dose is preferably range of about 0.1-100 mg/kg, in particular preferably 
1-100 mg/kg. 

(0061) 

As described above, the effective component of formula (I) can be formulated as medicinal 
composition. When deciding the compound of formula (I), according to circumstance, for the 
treatment of disease presented, the disease itself and its degree of severity, and the age, sex, body 
weight and symptoms of the patient are also things to be considered to determine the therapy of 
given disease. 

(0062) 

During medical use, dose of the compound of formula (I) needed in order to achieve therapy 
effect will of course be varied according to the individual compound, administration pathway, 
treated therapy person and pathosis or disease of treated individual. The dose per day of 
compound of formula (I) or a pharmacologically acceptable salt thereof is calculated for a 
mammal thought to have contracted any of the aforesaid diseases or thought possibly to have 
contracted any of the aforesaid diseases, and is between 0.1 mg-100 mg per 1 kg in weight of 
whole body of a said mammal and, in case of systemic administration, is 0.5-100 mg / kg of 
mammal body weight, and is most preferably between 0.5-50 mg / kg and it is divided into two or 
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three times per day and administered. In case of local application, when it is administered to for 

example skin and eye, suitable dose is 0.1 \i g-100 \x g per 1 kg, typical about 0.1 *i g / kg. 

(0063) 

In case of oral administration, the dose of the compound of formula (I) or a pharmacologically 
acceptable salt thereof is preferably between lmg-50mg per 1 kg and most preferably 5 mg-25 
mg per mammal 1 kg in weight, for example 1-10 mg. Most preferably unit dose of medicinal 
composition for oral administration in range of this invention contains about 1.0 g or less of the 
compound of formula (I) . 

(0064) 

As for the medicinal composition of this invention, here, the patient with a pathosis as 
abovementioned can be administered a quantity which has the effect of partly or completely 
partially relieving the undesired symptom. Symptoms are thought to be generated by release of 
preinflammatory mediators mediated by a 4 p 7 integrin due to unsuitable cell adhesion and cell 
activation. Such unsuitable cell adhesion or signal transduction is expected as a result of increased 
expression of VCAM-1 and/or MAdCAM on endothelial cell surface typically. Expression 
increase of VCAM-1, MAdCAM and CS-1 will be due to the normal inflammation response or 
abnormal inflammation condition. In either case, effective dose of the compound of this 
invention decreases cell adhesion increase due to the expression increase of VCAM-1 and 
MAdCAM by endothelial cell. 50 % reduction of adhesion observed in pathosis is regarded as 
effective decrease of adhesion. More preferably adhesion is reduced by 90 % in ex vivo. Most 
preferably adhesion mediated by the mutual interaction of VCAM-1, MAdCAM and CS-1 is 
checked by effective dose completely. Clinically, in some cases, effect of the compound is 
observed as decrease of white blood cells invasion to tissue or lesion site. Thereafter, in order to 
relieve the symptom that is not desirable, the quantity of a composition of this invention is 
administered that is effective in order to reduce or eliminate unsuitable cell adhesion or unsuitable 
cell activation in order to obtain therapy effect. 

(0065) 

Effective component can be administered alone, but it is preferred to be used as medicinal 
composition including the compound of formula (I) and pharmacologically permitted carrier. 
Such preparation is a further characteristic of this invention. 

(0066) 

The preparation of this invention for the human and veterinary medical applications, comprises 
the compound of formula (I) and pharmacologically permitted carrier and at times, the other 
therapeutically effective component which is generally known as effective in disease or therapy 
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of pathosis of the subject. Carrier must be the one which does not react with other component of 

preparation and is not harmful to recipient. 

(0067) 

As preparation, a preparation is nominated which is suitable for oral, pulmonary, ophthalmic, 
rectal, perenteral (subdermal, intramuscular and intravenous are included), intraarticular, local, 
transnasal inhalant (with aerosol) or buccal administration. The already known maintenance 
preparation is included in the field of this to such preparation. Oral and parenteral administration 
routes is preferred administration system. 

(0068) 

Unit administration form of the preparation is suitable, and preparation can be prepared by 
process which is well known in the pharmaceutical field. The whole process includes step to mix 
effective component with the carrier which is one or more supplement component. Generally the 
preparation is prepared by mixing the effective component uniformly and completely with a 
liquid support or finely powdered solid support or both, and thereafter, forming the product in 
desired form in accordance with requirements. 

(0069) 

The preparation of this invention suitable for oral administration, in the form of a unit dose 
which was respectively separated such as for example encapsulated formulation, cachet, tablet, 
lozenge and so on, and each unit dose contains the effective component of quantity determined 
beforehand, in the form of powder, granule or aqueous liquid solution or suspension. Other used 
preparation includes non-aqueous liquid, oil-in-water emulsion, water-in-oil emulsion, aerosol, 
cream agent or ointment, or in the form of impregnant to a percutaneous patch agent for 
administration of the effective component percutaneously, for administration to the patient as 
required. The effective component of composition of this invention can also be administered to 
the patient in the form of a bolus agent, electuary or paste, as required. 

(0070) 

As drug carrier suitable to oral administration, for example, binding agent (syrup, gum arabic, 
gelatin, sorbitol, tragaganth, polyvinylpyrrolidone and the like), excipient (lactose, sugar, corn 
starch, potassium phosphate, sorbitol, glycine and the like), lubricant (magnesium stearate, talc, 
poly ethylenegly col, silica and the like), disintegrating agent (potato starch and the like) or 
wetting agent (sodium lauryl sulfate and the like) may be proposed. On the other hand, when it is 
administered parenterally, it is an injection agent or drip infusion agent using for example distilled 
water for injection, physiological saline, dextrose aqueous solution injection, and so on or it is 
possible to form suppositories. 
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(0071) 



"Leminton: chemistry and practice of pharmacology", 19th revised edition, c.1995 by 
Philadelphia pharmaceutical chemistry university can be referred to as a commentary book of 
medicinal composition. In accordance with this invention, the compound (I) can be prepared 
using the following method. 

(0072) 

Production method A . 



(wherein R4a is ester group and the other symbols are the same as above). 
(0073) 

The compound of formula (I) or a pharmacologically acceptable salt thereof is prepared as 
follows. 

(1). The compound of formula (II), salts thereof or reactive derivative thereof is condensed with 
compound or salts thereof of formula (III). (2). In accordance with requirements ester group of 
the compound of formula (la) is converted into carboxyl group. (3) In accordance with 
requirements carboxyl group of the obtained compound is transformed further into ester group, 
amide group, tetrazolyl group or a pharmacologically acceptable salt thereof. For example, salt of 
compound (II) and/or (III), salt of inorganic acid such as for example trifluoroacetic acid salt, 
hydrochloride, sulfate or the like, alkali metal salt such as for example sodium salt and potassium 
salt or the like, salt of inorganic base such as for example alkaline earth metal salt or the like 
such as for example barium salt and calcium salt or the like may be proposed. 



(1). Condensation reaction can be carried out by general process for ordinary amide bond 
synthesis. The condensation reaction of compound (II) or salt thereof with compound (III) or 
salt thereof, is carried out in the absence or in the presence of base (organic base such as for 
example DIEA, DMAP, DBU, Et3N, alkali metal hydride, alkali metal carbonate, alkali metal 
hydrogen carbonate) it is carried out in the presence of condensing agent (for example BOP-C1, 
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BOP reagent, DCC, EDC or CDI) in absence of solvent or in the presence of a suitable solvent 

(for example methylene chloride, THF, DMF or a mixed solvent thereof). 

(0075) 

Reaction is performed at 0°C to room temperature (preferably room temperature). 
(0076) 

Condensation reaction the compound (III) or salts thereof and reactive derivative of the 
compound (II) (for example acid halide, reactive ester, mixed acid anhydride with another 
carboxylic acid) is performed in the absence of solvent or the presence of a suitable solvent 
(CH2C12, diethyl ether, THF, DMF, toluene, or a mixed solvent thereof) in the absence or in the 
presence of base (organic base such as for example DIEA, DMAP, DBU, Et3N, alkali metal 
hydride, alkali carbonate metal, alkali metal bicarbonate) . 

(0077) 

Reaction is performed between from -30 to 100°C. 
(0078) 

(2) . Conversion from ester group to carboxyl group is performed by conventional method 
selected according to the kind of converted ester group. For example, hydrolysis using base such 
as LiOH, NaOH or acid such as HC1; acid treatment such as TFA and so on; catalytic reduction 
used catalyst such as palladium carbon or the like; may be proposed. Ester group is selected from 
the ordinary ester, for example, lower alkyl ester, lower alkenyl ester, lower alkynyl ester, aryl 
lower alkyl ester (for example benzyl ester), aryl ester (for example phenyl ester) and the like 
may be proposed. 

(0079) 

(3) . Conversion from carboxylic acid to ester group, amide group or tetrazolyl group, or 
conversion of the compound to pharmacologically acceptable salt thereof is performed in 
accordance with conventional procedures. In particular, conversion is performed in the same way 
as in process of production method A-(l) to ester group or amide group from carboxyl group. 
Conversion to tetrazolyl group from carboxyl group is described with later described step N. . 
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Production method B . 




R i * 2 (CH 2 ), 




R 




+ r 6 -b' 



OH 



(V) 



(la) 




R 5 

2 (CH 2)n -^'>R 6 



(wherein. XI is leaving group and the other symbols are the same as above). 
(0081) 

The compound of formula (I) is synthesised as follows. 

(1) . The compound of formula (IV) is reacted with the compound of formula (V). 

(2) . In accordance with requirements ester group of the compound of formula (la) is converted 
into carboxyl group. 

(3) . In accordance with, requirements carboxyl group of the obtained compound is transformed 
into ester group, amide group, tetrazolyl group or a pharmacologically acceptable salt thereof 
furthermore. As leaving group of XI, halogen atom, trifluoromethane sulfonyl oxy group may be 
proposed. 



(1). Coupling reaction is performed using ordinary aryl coupling process. For example Suzuki 
coupling process (reference of Suzuki coupling process, (a) Suzuki et al. Synth. Commun. 1981, 
11, 513, (b) Suzuki, Pure and Appl, Chem. 1985, 57, 1749-1758, (c) Suzuki et al., Chem. Rev. 
1995, 95, 2457-2483, (d) Shay et al., J. Org, Chem. 1992, 57, 379-381, (e) Martin et al., Acta 
Chemica Scandinavica, 1993, 47, 221-230). 



The coupling reaction is performed for example between from room temperature to 100°C, 
preferably between from 80°C to 100°C in the presence of tetrakis (triphenylphosphine) 
palladium and base (inorganic base such as for example potassium carbonate and the like) in 
organic solvent. An organic solvent which does not hinder coupling reaction is OK, for example 
toluene, DME, DMF, water or a mixed solvent thereof may be proposed. 



(0082) 



(0083) 
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(0084) 

(2). Conversion is performed in the same way as in production method A-(2) from ester group to 
carboxyl group. 



(3). The conversion or the compound is transformed into pharmacologically acceptable salt 
thereof, and it is performed in the same way as in production method A-(3) from carboxyl group 
to ester group, amide group or tetrazolyl group. 

(0085) 

Production method C . 

R 5 R 5 




(wherein, the symbols have the same said definitions). 
(0086) 

Also the compound of formula (I) is synthesised as follows. 

(1) . The compound (IV) is converted into corresponding organotin compound (for example the 
compound of formula (VII)) . 

(2) . The compound (VII) is reacted with the compound of formula (VIII) 

R6-X (VIII) 

(wherein, X is leaving group and R6 is the same as above) . 

(3) . In accordance with requirements ester group of the compound of formula (la) is converted 
into carboxyl group, and 

(4) . In accordance with requirements carboxyl group of the obtained compound is transformed 
into ester group, amide group, tetrazolyl group or a pharmacologically acceptable salt thereof 
furthermore. As leaving group X, halogen atom, trifluoromethane sulfonyl oxy group may be 
proposed. 



(0087) 
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(1). It is possible to carry out conversion to organotin compound (VII) from the compound (IV) 

for example, the compound (IV) with hexaalkyl di tin (for example hexamethyl di tin) in organic 

solvent (for example dioxane, toluene, DME, DMF, water or a mixed solvent thereof) in the 

presence of tetrakis (triphenylphosphine) palladium and addition agent (for example LiCl) 

between from 150°C (110°C) and room temperature. 



(0088) 

(2) . Coupling reaction is performed using ordinary aryl coupling process, for example Stille 
coupling process (Stille coupling process reference = Stille et al., Angew, Chem. Int, Ed. Engl, 25, 
508(1986)) . Coupling reaction is performed in organic solvent (for example toluene, DME, 
DMF, water or a mixed solvent thereof) in the presence of tetrakis (triphenylphosphine) 
palladium at for example from room temperature tol50°C (preferably, at from 80°C to 120°C). 

(0089) 

(3) . Conversion is performed in the same way as in production method A-(2) from ester group to 
carboxyl group. 

(0090) 

(4) . The conversion is performed in the same way as in production method A-(3) from carboxyl 
group to ester group or amide or tetrazolyl group, or the compound is transformed into 
pharmacologically acceptable salt thereof. 

(0091) 

The compound (IV) can be synthesised by reacting a compound of formula (Ha) 



* 2 "@- Q ^ Y ("a) 
»3 



(wherein Y is a halogen atom, and the other symbols are the same as above) with a compound of 
formula (Ilia) 

(0092) 

MeO v 




OMe 



(wherein the symbols are the same as above) or a salt thereof by ordinary peptide synthesis 
process and the condensation reaction of the aforesaid compound (III) or salts thereof and 
reactive derivative of the compound (II) (for example acid halide), is performed similarly. 
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(0093) 

Also the compound (IV) can be synthesized such as following. 

(1) . Compound (Ha) is condensed with the compound of formula (Illb) or salts thereof 

H 2 N^R 4a 

(the symbol are the same as above) in the same way as above-mentioned. 

(2) . Hydroxy group of the obtained compound is converted into leaving group in accordance with 
conventional procedures. For example, conversion from hydroxy group can be carried out in 
organic solvent (for example CH2C12, THF or a mixed solvent thereof) in the presence of base 
(for example pyridine, NEt3, DIE A) using anhydrous trifluoromethanesulfonic acid at 0°C to 
trifluoromethane sulfonyl oxy group. 

(0094) 

The compound (II) can be synthesized such as following. 
(1). The compound of formula (Via) 




(Via) 



(wherein, P, is the protecting group of amino group, and the other symbols are same as above) 
and the compound (V) are condensed using ordinary aryl coupling process known as Suzuki 
coupling process. 

(2). Protecting group of amino group of the obtained compound is eliminated. 
(0095) 

Protecting group of amino group is selected from the protecting group of ordinary amino group, 
for example substituted or unsubstituted aryl lower alkoxycarbonyl group (for example 
benzyloxycarbonyl group, p-nitrobenzyl oxycarbonyl group), lower alkoxycarbonyl group (for 
example t-butoxycarbonyl group) and the like may be proposed. 

(0096) 

The elimination of protecting groups of amino group is performed in accordance with 
conventional procedures, and that removal process should be selected depending on the kind of 
protecting group that is removed, for example, catalytic reduction using catalyst (for example 
palladium carbon), acid (for example TFA) treatment may be proposed. Condensation reaction is 
performed in the same way as in coupling reaction of compound (IV) and (V). 
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(0097) 

The compound (Via) wherein XI is trifluoromethane sulfonyl oxy group XI can be synthesised 
from the compound of formula (Vib) 



p— hn _ r*2_ 

(the symbol are the same as above) and anhydrous trifluoromethanesulfonic acid in the same way 
as in synthesis of the compound (IV). 



The compound (V) can be synthesized in accordance with conventional procedures (cf. (a) 
Quivira et al., J. Am. Chem. Soc. 1961,83,2159, (b) Gerald, The Chemistry of Boron, Academic 
Press= New York, 1961,(c) Muetterties, The Chemistry of Boron and its Compounds, Wiley= 
New York, 1967,(d)Allamanza et al, J. Am. Chem, Soc. 1994,116,11723-11736) = 



(1) . Substituted or unsubstituted aryllithium or substituted or unsubstituted heteroaryl lithium is 
reacted in organic solvent (for example diethyl ether, THF or a mixed solvent thereof) at 
between from-100°C to room temperature with trimethyl borate. 

(2) . The obtained compound is hydrolysed in accordance with conventional procedures. 
Hydrolysis is performed at room temperature in the presence of mild acid (for example AcOH or 
citric acid) in organic solvent (for example diethyl ether, THF or a mixed solvent thereof). The 
target compounds of this invention (I) can be interconverted. Conversion is performed by 
selecting one of following step (step A-W) by kind of substituent in organic solvent to other 
compound of this invention (I) from the compound of this invention (I). Organic solvent selects 
the one which does not hinder said step. 

(0100) 

Step A 

Reduction of carbonyl group. 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is hydroxy lower alkyl group such 
as hydroxymethyl or the like or lower alkyl-CH(OH)-group is obtained by reducing the compound 
(I) wherein corresponding substituent Rl, R2, R3, R5 or R6 is carboxyl group, formyl group or 
lower alkyl-CO-. Reductive reaction is performed in accordance with conventional procedures, 
using a reducing agent such as for example borane, alkali metal borohydride (for example sodium 
borohydride) at 0°C-room temperature in organic solvent (methanol, ethanol, THF or a mixed 
solvent thereof) . 
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(0101) 

StepB 

Oxidation of formyl group. 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is carboxyl group is obtained by 
oxidising the compound (I) wherein corresponding substituent Rl, R2, R3, R5 or R6 is formyl 
group. Oxidation reaction is performed in accordance with conventional procedures using oxidant 
such as KMn04 or the like, at 0°C-50°C (preferably 30°C-50°C), it in organic solvent such as 
acetone or the like, water or a mixed solvent thereof. 

(0102) 

StepC 

Reduction of nitro group. 

The compound (I)wherein the substituent Rl, R2, R3, R5 or R6 is amino group or has amino 
group is obtained by reducing the substituent of corresponding Rl, R2, R3, R5 or R6 of the 
compound (I) which is nitro group or has the nitro group. Reductive reaction is performed in 
accordance with conventional procedures. 1). Catalytic reduction using reducing agent such as 
Raney nickel and palladium carbon or the like, in organic solvent such as methanol or the like, 
water or a mixed solvent thereof at room temperature under a hydrogen atmosphere, 2). 
Chemical reduction using metal and inorganic acid (for example Fe / HC1, Sn / HC1 or the like), or 
3). Reduction in the absence or the presence of suitable solvent such as methanol, ethanol, water 
or the like or mixed solvent thereof, using reducing agent such as Na2S204 or the like by 
temperature of 0-80°C. 

(0103) 

Step D 

Elimination of protecting group. 

The compound (I) wherein the substituent of Rl, R2, R3, R5 or R6 is amino group or to have 
amino group is obtained by deprotecting the compound (I) wherein the amino group of the 
substituent of corresponding Rl, R2, R3, R5 or R6 has N-protected amino group or is a group 
which has N-protected amino group, wherein the protecting group is ordinary protecting group of 
amino group (for example benzyloxycarbonyl group, tert butoxycarbonyl group, 9- 
fluorenylmethoxycarbonyl group or the like). Deprotecting reaction is performed using 
conventional method selected by kind of protecting group eliminated, for example, 1). The 
catalytic reduction that was used under hydrogen palladium carbon, 2). Acid treatment such as 
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hydrochloric acid or TFA. 3). Amine treatment such as piperidine or the like, 4). Catalyst 

treatment such as Wilkinson catalyst or the like, is possible to carry out with absence of solvent 

or in organic solvent such as in CH2C12, THF, methanol, ethanol, acetonitrile or the like under 

heat or at room temperature. 

(0104) 

Substituent of corresponding Rl, R2, R3, R5 or R6 is N-protection sulphamoyl group, and the 
compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is sulphamoyl group is obtained by 
deprotecting compound (I) wherein the protecting group is ordinary protecting group of 
sulphamoyl group, for example tert-butyl group. Deprotecting reaction is performed using 
conventional method selected by kind of eliminated protecting group, for example it can be 
performed with acid such as TFA, at room temperature, in organic solvent such as CH2C12 or the 
like, or in the absence of solvent. 

(0105) 

The compound (I) wherein substituent of Rl, R2, R3, R4, R5 or R6 is carboxyl group or has 
carboxyl group is obtained by deprotecting compound (I) wherein substituent of corresponding 
Rl, R2, R3, R4, R5 or R6 is protected carboxyl group or has protected carboxyl group, and the 
protecting group is ordinary protecting group of carboxyl group (for example lower alkyl group, 
aryl lower alkyl group or the like). The deprotecting reaction was selected by kind of protecting 
group eliminated, for example, the hydrolysis which was performed in accordance with 
conventional procedures, and was using base such as for example NaOH, LiOH, KOH or acid such 
as hydrochloric acid or the like, treatment with acid such as for example TFA or the like, 
catalytic reduction using catalyst such as palladium carbon or the like using at room temperature 
in organic solvent such as methanol, ethanol, or THF or under absence of solvent, can be 
performed. 

(0106) 

(D-4) 

The compound (I) substituent of Rl, R2, R3, R5 or R6 is hydroxy group or to have hydroxy 
group is obtained by deprotecting compound (I) wherein the substituent of corresponding Rl, R2, 
R3, R5 or R6 is protected hydroxy group or has protected hydroxy group, and the protecting 
group is ordinary protecting group of hydroxy group (for example methyl group, methoxy 
methyl group, tetrahydropyranyl group or the like). Deprotecting reaction is performed by 
conventional method selected by kind of eliminated protecting group, for example demethylation 
of methoxy group by treatment using BBr3 and removal of methoxy methyl group by 
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hydrochloric acid in organic solvent such as CH2C12 and methanol or the like at from room 
temperature to 78°C, can be carried out. 



(0107) 

Step E 

Acylation of amino group. 



The compound (I) wherein the substituent of Rl, R2, R3, R5 or R6, is N-acylamino-group for 
example lower alkanoyl amino group, lower alkoxycarbonylamino group, aryl carbonylamino 
group, chloro sulfonyl carbamoyl amino group such as 3-chloro sulfonyl ureide group or the like, 
lower alkyl carbamoyl amino group such as 3-lower alkyl ureide group or the like, substituted or 
unsubstituted aryl carbamoyl amino group such as 3-(substituted or unsubstituted aryl) ureido 
group or the like, substituted or unsubstituted lower alkyl thiocarbamoyl amino group such as 3- 
lower alkyl thioureido group, 3-phenyl lower alkyl thiouredide group or the like is obtained from 
the corresponding compound (I) wherein the substituent Rl, R2, R3, R5 or R6 is amino group by 
performing N-acylation reaction in accordance with conventional procedures. The N-acylation 
reaction is performed according to conventional procedures using 1). acylating agent such as 
lower alkanoyl halide, lower alkanoic acid anhydride, lower alkyl halo formate, aryl carbonyl 
halide, chloro sulfonyl isocyanate, lower alkyl isocyanate, substituted or unsubstituted aryl 
isocyanate or lower alkyl isocyanate or the like, or, 2). when synthesising lower 
alkoxycarbonylamino group, lower alkyl carbamoyl amino group, substituted or unsubstituted aryl 
carbamoyl amino group, substituted or unsubstituted lower alkylthiocarbamoyl amino group, using 
condensing agent such as CDI, thio CDI and necessary amine or alcohol, between 0°C-100°C 
(90°C) in the presence of base such as DIEA, pyridine, sodium bicarbonate, potassium carbonate 
or the like, or in their absence, in organic solvent such as THF, acetonitrile, CH2C12, DMF, 
toluene or the like or mixed solvent thereof. 



(0108) 

£Er2) 

Compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is N-lower alkyl sulfonyl amino group, 
such as methanesulphonyl amino group or the like, N-substituted or unsubstituted 
arylsulfonylamino group or the like such as p-toluenesulfonyl amino group, benzensulphonyl 
amino group or the like or N-substituted or unsubstituted heteroaryl sulfonyl amino group such as 
quinolinosulfonylamino group is obtained from the compound (I) wherein substituent of 
corresponding Rl, R2, R3, R5 or R6 is amino group by N-sulphonylating. The N-sulphonylation 
reaction is performed in accordance with conventional procedures in organic solvent such as 
CH2C12, THF, DMF, acetonitrile, toluene or the like or mixed solvent thereof at between from 
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0°C to room temperature (at preferably room temperature) in the presence of base such as 

pyridine, Et3N, DIEA, sodium bicarbonate, potassium carbonate or the like with lower alkyl 

sulfonyl halide, substituted or unsubstituted aryl sulfonyl halide or substituted or unsubstituted 

heteroaryl sulfonyl halide. 



(0109) 

(E-3) 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is ureido group is obtained by 
hydrolysing the compound (I) wherein corresponding substituent Rl, R2, R3, R5 or R6 is 3- 
chloro sulfonyl ureido group. Hydrolysis can be performed using base such as for example LiOH, 
NaOH or the like or acid such as HC1 at room temperature in a suitable solvent such as THF, 
CH3CN, DMF, water or the like or mixed solvent thereof. 

(0110) 

Step F 

Alleviation of hydroxy group 

Compound (I) wherein substituent of Rl, R2, R3, R5 or R6, is substituted or unsubstituted lower 
alkoxy group such as for example substituted or unsubstituted hetero cycloalkyl lower alkoxy 
group (for example, substituted or unsubstituted piperidyl lower alkoxy group, substituted or 
unsubstituted pyrrolidinyl lower alkoxy group), aryl lower alkoxy group, heteroaryl lower alkoxy 
group (for example pyridyl lower alkoxy group, substituted or unsubstituted thiazolyl substituted 
alkoxy group, substituted or unsubstituted isoxazolyl lower alkoxy group, substituted or 
unsubstituted thienyl lower alkoxy group), lower alkoxycarbonyl lower alkoxy group, carboxy 
lower alkoxy group, hydroxy lower alkoxy group, cyano lower alkoxy group or lower alkoxy 
group or the like is obtained by alkylating the compound (I) wherein corresponding substituent 
Rl, R2, R3, R5 or R6 is hydroxy group, and thereafter, in accordance with requirements 
deprotecting the protecting group of carboxyl group or hydroxy group in accordance with 
conventional procedures. Alkylation reaction, is performed in accordance with conventional 
procedures using unsubstituted halogenated lower alkane (for example iodomethane) or substituted 
halogenated lower alkane such as substituted or unsubstituted aryl group (for example 
unsubstituted aryl lower alkyl halide such as benzyl bromide or the like), substituted or 
unsubstituted heteroaryl group (for example substituted or unsubstituted heteroaryl lower alkyl 
halide such as pyridylmethyl bromide, isoxazolyl methyl bromide, thiazolyl methyl bromide or 
the like), hetero cycloalkyl group (for example substituted hetero cycloalkyl lower alkyl halide 
such as N-lower alkyl pyrrolidinyl lower alkyl bromide, N-lower alkyl piperidyl lower alkyl 
bromide or the like), lower alkoxycarbonyl group (haloalkane acid lower alkyl ester such as for 
example methyl bromoacetate or the like), or cyano group (for example bromo acetonitrile), in 
organic solvent such as CH2C12, THF, DMF, acetonitrile, toluene or the like at between from 
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room temperature to 50°C in the presence of a base such as for example Et3N, DIEA, sodium 
bicarbonate, potassium carbonate and the like. 



Alkylation reaction is performed using ordinary alkylation method such as Mitsunobu reaction or 
the like (reference of Mitsunobu reaction, (a) Mitsunobu = Synthesis, 1-2 8, (1981), (b) Huw, 
Organic Reactions, 42,335 (1992), Mitsuhashi et al., J. Am. Chem, Soc, 94, 26 (1972)). 

(0112) 

StepG 

Halogenation of hydroxy group 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is halogenated lower alkyl group 
is obtained by halogenating the compound (I) wherein corresponding substituent Rl, R2, R3, R5 
or R6 is hydroxy lower alkyl group. For example, halogenation can be carried out by 
conventional method using combination of triphenylphosphine and tetrahalomethane such as 
CBr4 or the like, at room temperature in organic solvent such as CH2C12 or the like. 

(0113) 

Step H 

Conversion of alkyl halide group to alkoxvalkvl eroup 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is lower alkoxy lower alkyl group 
is obtained by reacting compound (I) wherein corresponding substituent Rl, R2, R3, R5 or R6 is 
halogenated lower alkyl group in organic solvent such as DMF, THF, acetonitrile or the like with 
alkali metal lower alkoxide such as sodium methoxide or the like at room temperature. 

(0114) 

Step I 

Conversion to carbamoyl group of carboxyl group. 

The compound (I) wherein substituent of Rl, R2, R3, R4, R5 or R6 is substituted or unsubstituted 
carbamoyl group such as N-lower alkyl carbamoyl group, N,N-(lower alkyl) (lower alkyl) 
carbamoyl group, N-(hydroxy lower alkyl) carbamoyl group, N-(morpholino lower alkyl) 
carbamoyl group, N-(aryl lower alkyl) carbamoyl group, N-lower alkane sulfonyl carbamoyl 
group, hydroxy carbamoyl group, carbamoyl group or the like, is obtained from the compound (I) 
wherein corresponding substituent Rl, R2, R3, R4, R5 or R6 is carboxyl group, by condensing 
with substituted or unsubstituted amine (for example lower alkyl amine, N,N-( lower alkyl) (lower 
alkyl) amine, (hydroxy lower alkyl) amine, (morpholino lower alkyl) amine, (aryl lower alkyl) 
amine, hydroxyamine, ammonia) or lower alkane sulfonamide. Condensation reaction can be 
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carried out by ordinary peptide synthesis reaction in the same way as in condensation reaction of 

the said compound (II) and (III). 



(0115) 

Step J 

Reductive alleviation. 
Oil} 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is amino lower alkyl group, lower 
alkyl amino lower alkyl group or arylamino lower alkyl group, is obtained by reductive alkylation 
of compound (I) wherein corresponding substituent Rl, R2, R3, R5 or R6 is formyl group, using 
ammonia, lower alkyl amine or arylamine. Reductive alkylation reaction 0 can be carried out by 
conventional method, with reducing agent such as sodium cyanoborohydride or the like and acid 
such as hydrochloric acid or the like at room temperature in organic solvent such as methanol, 
THF, dioxane or mixed solvent thereof or the like. 

(0116) 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is N,N-dimethylamino group is 
obtained by reductive alkylation of compound (I) wherein corresponding substituent Rl, R2, R3, 
R5 or R6 is amino group. Reductive alkylation reaction is carried out by conventional method 
using reducing agent such as sodium cyanoborohydride, formaldehyde, or the like and acid such as 
hydrochloric acid or the like at room temperature in organic solvent such as dioxane methanol, 
ethanol, THF or the like or water or a mixed solvent thereof. 

(0117) 

Step K 

Wittig reaction. 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is lower alkoxycarbonyl ethenyl 
group is obtained from the compound (I) wherein corresponding substituent Rl, R2, R3, R5 or R6 
is formyl group using Wittig reaction. For example, Wittig reaction can be carried out by 
conventional method in organic solvent such as toluene, THF at temperature of 50-100°C using 
triphenylphosphoranylidene acetic acid lower alkyl ester. 



(0118) 

Step L 

Conversion to amino alkyl group of alkyl halide group 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is lower alkyl group substituted by 
substituted or unsubstituted pyrrolidinyl group, substituted or unsubstituted amino group, 
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substituted or unsubstituted piperidinyl group, substituted or unsubstituted morpholino group, j 

optionally oxidised thiomorpholino group or substituted or unsubstituted piperazinyl group can be 

by carrying out (sic) the reaction of a compound (I) wherein corresponding substituent Rl, R2, 

R3, R5 or R6 is halogenated lower alkyl group with necessary amine in the absence or in the 

presence of base such as Et3N, DIE A in the absence of solvent or in the presence of organic 

solvent such as DMF, THF, CH2C12 or the like at room temperature or while cooling. More 

particularly, the compound (I) wherein Rl and R5 are hydrogen atoms, and R2 and R3 are 

halogen atoms, and R6 is phenyl group substituted by lower alkoxy group and lower alkyl group 

substituted by group selected from substituted or unsubstituted amino group, substituted or 

unsubstituted piperidinyl group, substituted or unsubstituted morpholino group, substituted or 

unsubstituted piperazinyl group and substituted or unsubstituted pyrrolidinyl group is obtained by 

the reaction of a compound (1) wherein Rl and R5 are hydrogen atoms, R2 and R3 are halogen 

atoms and R6 is phenyl group substituted by lower alkoxy group and halogenated lower alkyl 

group with necessary amine such as substituted or unsubstituted ammonia, substituted or 

unsubstituted piperidine, substituted or unsubstituted morpholine, substituted or unsubstituted 

piperazine or substituted or unsubstituted pyrrolidine or the like. The reaction can be carried out 

as above. 

-t 

(0119) 

Step M 

Conversion to thiocarbonvl g roup of carbonvl group 

The compound (I) wherein Z is sulfur atom is obtained by reacting the compound (I) wherein Z is 
oxygen atom at between from 50 to 150°C in suitable organic solvent such as toluene, xylene or 
the like with Lawsone reagent. 

(0120) 

StepN 

Conversion to tetrazolvl group of carbo xvl group 

The compound (I) wherein R4 is tetrazolyl group is obtained using the compound (I) wherein R4 

is carboxyl group using process in accordance with J. Med. Chem. 41, 1513-1518, 1998. An 

outline of these step is shown in the following reaction equation. 

R * R* 

R DIEA R 3 ^ 



R 

rn , 



NC 
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(0121) 

Step O 

Conversion from carboxvl group to alkoxvcarbonvl group 

The compound (I) wherein substituent of Rl, R2, R3, R4, R5 or R6 is substituted or unsubstituted 
lower alkoxycarbonyl group is obtained by condensing the compound (I) wherein corresponding 
substituent Rl, R2, R3, R4, R5 or R6 is carboxyl group, with substituted or unsubstituted lower 
alcohol such as halo lower alcohol, pyridyl lower alcohol, lower alkyl amino lower alcohol, lower 
alkoxy lower alcohol or the like. Condensation reaction can be carried out by conventional 
method of ordinary ester synthesis same as in the said production method A-(3) . 

(0122) 
Step P 

Reduction of hydroxy eroup 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is lower alkyl group is obtained by 
reducing the compound (I) wherein corresponding substituent Rl, R2, R3, R5 or R6 is hydroxy- 
lower alkyl group. Reductive reaction is carried out by using reducing agent such as for example 
silane compound (for example Et3SiH) at temperature between 0°C and 78°C in suitable organic 
solvent such as acetonitrile, CH2C12, THF in the presence of Lewis acid such as BF3, TiC14 or 
the like. 

(0123) 

StepQ 

Halogenation of phenyl group 

The compound (I) wherein R6 is substituted or unsubstituted halophenyl group is obtained by 
reacting the compound (I) wherein corresponding R6 is substituted or unsubstituted phenyl group 
while heating or at room temperature with halogenating agent such as Bu4NBr3 ,3,5-dichloro-l- 
fluoro pyridinium triflate or the like in suitable solvent such as CH2C12, THF, acetonitrile or the 
like. 

(0124) 

StepR 

Nitration reaction of phenyl group 

The compound (I) wherein R6 is substituted or unsubstituted nitrophenyl group can be obtained by 
reacting the compound (I) wherein corresponding R6 is substituted or unsubstituted phenyl group 
with nitric acid at temperature of from room temperature to 100°C in suitable solvent such as 
acetonitrile, THF, methanol, ethanol or the like. 
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(0125) 

StepS 

Conversion of phenyl group to carbamoyl phenyl group 

The compound (I) wherein R6 is substituted or unsubstituted carbamoyl phenyl group is obtained 
by 1) reacting compound (I) wherein corresponding R6 is substituted or unsubstituted phenyl 
group with chloro sulfonyl isocyanate, and 2) hydrolysing the obtained compound. The reaction 
of the compound (I) with the isocyanate compound can be carried out at between from 0°C to 
room temperature in suitable solvent such as CH2C12, THF acetonitrile or the like. Hydrolysis 
can be carried out by reaction with acid such as sulphuric acid hydrochloric acid, nitric acid or the 
like at between from room temperature to 100°C in a suitable solvent such as acetonitrile, water 
or the like. 

(0126) 

Step T 

Conversion of alkanovl group to imino alkyl group 

The compound (I) wherein substituent of Rl, R2, R3, R5 or R6 is hydroxyimino lower alkyl 
group or lower alkoxyimino lower alkyl group, is obtained by reacting compound (I) wherein 
substituent of corresponding Rl, R2, R3, R5 or R6 is lower alkanoyl group with base such as 
acetic acid alkali metal salt such as NaOAc or the like in suitable solvent such as lower alcohol 
such as methanol, ethanol, PrOH, BuOH and acetonitrile or the like and hydroxyamine or lower 
alkoxyamine. 

(0127) 

StepU 

Conversion to heterocyclic group of halogen atom 

The compound (I) wherein Rl, R2 or R3 is substituted or unsubstituted heterocyclic group is 
obtained by reacting compound (I) wherein corresponding Rl, R2 or R3 is halogen atom with 
substituted or unsubstituted hetero cyclic boric acid using ordinary aryl coupling process such as 
Suzuki coupling process or the like. Coupling reaction can be carried out according to step in 
accordance with production method A. 

(0128). 

StepV 

Oxidation of sulfur atom 

Compound (I) wherein substituent of R6 is lower alkyl sulfmyl group, lower alkyl sulphonyl 
group, thiomorpholino lower alkyl S-oxide group or thiomorpholino-lower alkyl S, S-dioxide 
group is obtained by oxidising compound (I) wherein substituent of corresponding R6 is lower 
alkyl thio group or thiomorpholino lower alkyl group, at room temperature or while cooling 
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using oxidant such as mCPBA, hydrogen peroxide, peracid such as AcOOH or the like in a suitable 
solvent such as CH2C12 or the like. 

(0129) 

Step W 

Imidation of hydroxy lower alkvl group 

Compound (I) wherein substituent of Rl, R2, R3 or R6 is lower alkyl group substituted by 2,5- 
dioxo-l-imidazolidinyl group optionally substituted by succinimide group or lower alkyl group is 
obtained by the imidation of compound (I) wherein the corresponding substituent Rl, R2, R3 or 
R6 is hydroxy lower alkyl group. The imidation reaction is carried out can be carried out by 
conventional method such as Mitsunobu reaction or the like, cf the literature reference described 
in step F. The reaction is carried out by reacting the compound (I) at between from -20°C to 
50°C in suitable organic solvent such as diethyl ether and THF with dilower alkyl azo 
dicarboxylate (for example diethylazo dicarboxylate), tri lower alkyl- or triarylphosphine (for 
example triphenylphosphine) and necessary imide such as hydantoin optionally substituted by 
lower alkyl group or succinimide. 

(0130) 

Effective component of this invention is exemplified in the following Production Examples, but 
it is not restricted to these. 

Production Examples 

Production Example 1 

N-(2.6-dichlorobenzovn-4-(2-methoxvphenvn-L-phenylalanine methyl ester (1A) and N-(2,6- 
dichlorobenzovn-4-(2-methoxvphenvl > )-L-phenvlalanine (IB). 

1) Pyridine (3.58 ml) was added under nitrogen to N-(t-butoxycarbonyl)-L-tyrosine methyl ester 
(4.36 g) / anhydrous methylene chloride (100 ml) solution. The solution was cooled to 0°C, and 
anhydrous trifluorornethanesulfonic acid (3 ml) was added dropwise while stirring. On completion 
of the addition, ice bath was removed and the mixture was stirred at room temperature for three 
hours. The mixture was washed successively with water, IN hydrochloric acid and water. The 
formed methylene chloride solution was washed with water subsequently to sodium bicarbonate 
aqueous solution, dried with magnesium sulfate, and was evaporated. The residue was refined by 
silica gel flash column chromatography (eluate, toluene / ethyl acetate (9 : 1)) and N-(t- 
butoxycarbonyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester (6.2 g) was obtained. 



ESMS: m/z 500 (MH + ). 
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2) To a toluene / DMF (25 mL /2.5 ml) mixture of 2-methoxybenzene boronic acid (0.446 g) and 
anhydrous potassium carbonate (0.84 g) was added the toluene (5 ml) solution of formed product 
(1.0 g) obtained as above under nitrogen. Pd(PPH3)4 (0.48 g) was added, and the mixture was 
heated at 80°C for 24 hours. The mixture was cooled, filtered with celite, and evaporation was 
caused. The residue was dissolved in ethyl acetate and was washed with water. The organic layer 
was dried with magnesium sulfate and evaporated, and crude substance was purified with silica gel 
flash column chromatography (eluate, ethyl acetate / hexane (1/3)), and N-(t-butoxycarbonyl)-4- 
(2-methoxyphenyl)-L-phenylalanine methyl ester (0.64 g) was obtained. 

ESMS: m/z 386 (MH+). 

3) To methylene chloride (20 ml) solution of formed product (2.97 g) obtained as above was 
added TFA (20 ml), and the mixture was stirred for one hour 30 minutes. The solution was 
evaporated. The residue was dissolved in methylene chloride (20 ml) and the solution was 
evaporated. This step was repeated furthermore once again, and finally, residue was dried under a 
high vacuum, and 4-(2-methoxyphenyl)-L-phenylalanine methyl ester /TFA salt (2.93 g) was 



ESMS: m/z 286 (MH+). 

4) To methylene chloride (30 ml) solution containing DIEA (2.24 g) of formed product (2.3 g) 
obtained as above was added while stirring 2,6-dichlorobenzoyl chloride (0.99 ml) solution at 0°C. 
The mixture was warmed to room temperature and stirred for 24 hours. The mixture was washed 
successively with water, IN hydrochloric acid, saturated sodium bicarbonate and aqueous sodium 
chloride. The formed methylene chloride solution was dried with magnesium sulfate and 
evaporated, and purification with silica gel flash column chromatography (eluate, ethyl acetate 
/hexane (1/4)) was carried out on crude substance, and N-(2,6-dichlorobenzoyl)-4-(2- 
methoxyphenyl)-L-phenylalanine methyl ester (1.64 g) (1 A) was obtained. 

ESMS: m/z 458 (MH+). 

5) The formed product (0.1 g) obtained as above was dissolved in THF / methanol (5 mL 12 ml) 
liquid mixture. Water (2 ml) solution of LiOH (mono hydrate, 14 mg) was added, and the mixture 
was stirred at room temperature for three hours. The mixture was evaporated, and the residue was 
treated with water. Produced mixture was regulated to pH2 with IN hydrochloric acid, and the 
mixture was extracted with ethyl acetate. The organic layer was washed with aqueous sodium 
chloride, dried and evaporated, and N^2,6-dichlorobenzoyl)-4-(2-methoxyphenyl)-L- 
phenylalanine (0.08 g) (IB) was obtained. 

ESMS: m/z 444 (MH+). mp. 21 1°C. 



obtained. 



(0131) 
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Production Example 2 

N-|YSV2-phenyl propionvn-4-(2-methoxvphenvO-L-phenvlalanine 

1) DMF (5 ml) mixture of 4-(2-methoxyphenyl)-L-phenylalanine methyl ester / hydrochloride 
(0.03 g), (S)-2-phenylpropionic acid (0.014 g), EDC (0.02 g), HOBT (0.021 g) and DIEA (0.034 
ml) was stirred at room temperature for 18 hours. DMF was eliminated, and the residue was 
distributed between ethyl acetate and water. The organic layer was evaporated, and it was washed 
successively with 10 % citric acid, saturated sodium bicarbonate and aqueous sodium chloride. The 
produced organic layer was dried with magnesium sulfate and evaporated, and silica gel flash 
column chromatography (eluate, methylene chloride / ethyl acetate (9:1)) purification was 
carried out on the residue, and N-[(S)-2-phenyl propionyl]-4-(2-methoxyphenyl)-L- 
phenylalanine methyl ester (0.031 g) was obtained. 

ESMS: m/z417(MH + ). 

2) The product (0.031 g) obtained as above was dissolved in THF / methanol (3 mL /0.3 ml) 
liquid mixture. 2N LiOH (0.07 ml) was added, and the mixture was stirred at room temperature 
for three hours. The mixture was evaporated, and the residue was treated with water. Produced 
mixture was regulated to pH2 with IN hydrochloric acid, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with aqueous sodium chloride, dried and evaporated, 
and the title compound (0.02 g) was obtained. 

ESMS: m/z 403 (MH+). 

(0132) 

Production Example 3 

N-(2.6-difluoro benzovlV4-(2.6-dimethoxyphenvlVL-phenvlalanine . 

1) 2,6-dimethoxybenzene boronic acid (0.5 g) was dissolved in DME (10 ml). Potassium 
carbonate (0.7 g), N-(t-butoxycarbonyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester 
(0.4 g), Pd (PPH3)4 (0.6 g) and water (0.2 ml) were added to the said solution. Produced mixture 
was heated to 80°C overnight. Ethyl acetate and water were added to the said mixture 
successively. The ethyl acetate layer was dried with magnesium sulfate, and evaporation was 
caused. Silica gel flash column chromatography (eluate, ethyl acetate /hexane (1 : 2)) purification 
was carried out on the residue, and N-(t-butoxycarbonyl)-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester (380 mg) was obtained. 

2) CF3COOH (5 ml) was added to the product obtained as above, and the mixture was stirred at 
room temperature for four hours. The excess CF3COOH was eliminated under reduced pressure. 
The residue was dissolved in methylene chloride and was washed with saturated sodium 
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bicarbonate. The organic layer was dried with magnesium sulfate, and evaporation was caused, and 

4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (260 mg) was obtained. 

3) The product (140 mg) obtained as above was dissolved in dried methylene chloride (10 ml). 
Et 3 N (0.15 ml) and 2,6-difluoro benzoyl chloride (72 were added to the said mixture, and the 
mixture was stirred at room temperature for six hours. Methylene chloride was added, and the 
organic layer was washed with water, dried with magnesium sulfate and evaporated. Silica gel flash 
column chromatography (eluate, ethyl acetate /hexane (1 : 2)) purification was carried out on the 
residue, and N-(2,6-difluoro benzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester 
(160 mg) was obtained. 

ESMS: m/z 455 (MH+). 

4) An aqueous solution (0.4 ml) of LiOH (mono hydrate, 12 mg) was added to THF (5 ml) 
solution of product (90 mg) obtained as above. Several drops of methanol were added, and the 
mixture was stirred overnight at room temperature. The excess organic solvent was eliminated 
under reduced pressure,, and water was added to the residue, and the produced solution was acidified 
with 10 % citric acid. The produced solid was recovered by filtration, and it was washed with 
water, dried, and the title compound (70 mg) was obtained. 

ESMS: m/z 441 (MH + ). 

(0133) 

Production Example 4 

N-(2.6-dichlorobenzovn-4^2-thienvn-L-phenvlalanine methyl ester (4A) and: — N-(2,6- 

dichlorobenzovlV4-(2-thienvn-L-phenvlalanine (4BV 

1) N-(t-butoxycarbonyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester (3.42 g) 
dissolved in toluene (5 ml) was added under nitrogen to toluene / DMF (75 mL /7.5 ml) mixture 
of 2-thienyl boronic acid (1.135 g) and anhydrous potassium carbonate (2.23 g). Pd(PPH3)4 (1.4 
g) was added, and the mixture was heated at 80°C for 24 hours. Silica gel flash column 
chromatography (eluate, ethyl acetate /hexane (1 : 3)) purification was carried out with crude 
substance after carrying out ordinary work up as described in Production Example 1, and N-(t- 
butoxycarbonyl)-4-(2-thienyl)-L-phenylalanine methyl ester (1.81 g) was obtained. 

ESMS: m/z 362 (MH+). 

2) TFA (25 ml) was added to methylene chloride (25 ml) solution of product obtained as above 
(1.53 g), and the mixture was stirred at room temperature for one hour 30 minutes. The mixture 
was evaporated. The residue was distributed between methylene chloride (20 ml) and saturated 
sodium bicarbonate. The organic layer was separated, washed with aqueous sodium chloride, dried 
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with magnesium sulfate and evaporated, and 4-(2-thienyl)-L-phenylalanine methyl ester was 

obtained. The said free base was treated with diethyl ether solution of 10 % hydrochloric acid, and 

hydrochloride (1.036 g) was obtained. 

ESMS: m/z 262 (MH+). 

3) Methylene chloride (1 ml) solution of 2,6-dichlorobenzoyl chloride (0.12 ml) was added to 
methylene chloride (5 ml) mixture containing DIEA (0.42 ml) of the hydrochloride (0.2 g) 
obtained as above at 0°C. The mixture was warmed to room temperature and was stirred for 24 
hours, and washed successively with water, IN hydrochloric acid, saturated sodium bicarbonate and 
aqueous sodium chloride. The organic layer was dried with magnesium sulfate and evaporated, and 
silica gel flash column chromatography (eluate, methylene chloride / ethyl acetate / hexane (1:1 
: 6)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2-thienyl)-L- 
phenylalanine methyl ester (0.15 g) (4A) was obtained. 

ESMS: m/z 434 (MH+). 

4) The product (0.1 g) obtained as above was dissolved in THF / methanol (5 mL 12 ml) liquid 
mixture. Aqueous solution (2 ml) of LiOH (mono hydrate, 14 mg) was added, and the mixture was 
stirred at room temperature for three hours. The mixture was evaporated, and the residue was 
treated with water. The mixture was regulated to pH2 with IN hydrochloric acid, and extraction 
was carried out with ethyl acetate. The liquid extract was washed with aqueous sodium chloride and 
was dried with magnesium sulfate and evaporated, and N-(2,6-dichlorobenzoyl)-4-(2-thienyl)-L- 
phenylalanine (0.08 g) (4B) was obtained. 

ESMS: m/z 420 (MH+). 



(0134) 

Production Example 5 

N-(2.6-dichlorobenzovlV4-f2-methoxvphenvn-D-Dhenvlalanine . 

1) Methylene chloride (5 ml) solution of 2,6-dichlorobenzoyl chloride (0.68 ml) was added to D- 
tyrosine methyl ester / hydrochloride (1.0 g) solution and ice cooled solution of methylene 
chloride (15 ml) of DIEA (2.26 ml). The mixture was stirred at room temperature for 24 hours. 
The mixture was diluted with methylene chloride (50 ml), and washed successively with water, IN 
hydrochloric acid and aqueous sodium chloride. The organic layer was dried with magnesium 
sulfate and evaporated, and the residue was recrystallized (from ethyl acetate / hexane), and N- 
(2,6-dichlorobenzoyl)-D-tyrosine methyl ester (1.46 g) was obtained. 
ESMS: m/z 369 (MH+). 



2) To ice cooled solution of methylene chloride (0.33 ml) of the product (0.5 g) obtained as 
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above which contained pyridine (0.33 ml) was added slowly anhydrous trifluoromethanesulfonic 
acid (0.27 ml). The mixture was stirred for two hours 30 minutes, and it was washed successively 
with water, IN hydrochloric acid, saturated sodium bicarbonate and water. The organic layer was 
dried with magnesium sulfate and evaporated, and silica gel flash column chromatography (eluate, 
toluene / ethyl acetate (9 : 1)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-D-tyrosine methyl ester (0.65 g) was obtained. 
ESMS: m/z 501 (MH + ). 

3) Pd(PPH3)4 (0.09 g) was added under nitrogen to toluene / DMF (4 mL /0.4 ml) suspension of 
2-methoxybenzene boronic acid (0.082 g), potassium carbonate (0.16 g) and the product obtained 
as above (0.214 g). The mixture was heated at 80°C for 24 hours, and it was cooled and filtered, 
and the solvent was evaporated. The residue was dissolved in ethyl acetate, washed with water, 
dried with magnesium sulfate, and evaporation was caused. Silica gel flash column 
chromatography (eluate, toluene / ethyl acetate (10 : 1)) purification was carried out with the 
crude product, and N-(2,6-dichlorobenzoyl)-4-(2-methoxyphenyl)-D-phenylalanine methyl ester 
(45 mg) was obtained. 

ESMS: m/z 458 (MH+). 

4) The product (90 mg) obtained as above was hydrolysed using LiOH in the same way as 
described in the production method of Production Example 1, and the title compound (25 mg) 
was obtained. 

ESMS: m/z 444(MH+). mp. 195°C. 
(0135) 

Production Example 6 

N-(2.6-dichlorobenzovn-3-(2-methoxvphenvn-DX-phenvlalanine. 

The title compound was obtained according to the production method same as Production 



ESMS: m/z 444 (MH+). mp. 104°C. 
(0136) 

Production Example 7 

N-(2.6-dichlorobenzovlV4-(2.6-dimethoxvphenvn-L-phenvlalanine methvl ester (7 A) and N- 
(2.6-dichlorobenzovn-4-(2,6-dimethoxvphenvlVL-phenvlalanine (7B). 

1) 1,3-dimethoxybenzene (4 g) was dissolved in THF (10 ml) which had been freshly distilled. 
This solution was cooled to -78°C, and n-BuLi (24 mL, 1.6M hexane solution) was added 
dropwise to the said cold solution. The mixture was stirred at -78°C for one hour and thereafter, 
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it was warmed to room temperature and was stirred for one hour. Produced mixture was cooled to 

-78°C once again, and (MeO) 3 B (6.7 ml) was added. The mixture was warmed to room 

temperature, and it was stirred overnight. Water (10 ml) was addeci, and the mixture was stirred 

for 30 minutes and was made acidic to pH4 with acetic acid, and extraction was carried out with 

ethyl acetate. The said extract was dried with magnesium sulfate, and evaporation was caused, and 

2,6-dimethoxybenzene boronic acid was obtained, and it was used without further refining. 

2) The product (0.3 g) obtained as above and potassium carbonate (0.5 g) were suspended in DME 
(10 ml). N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine methyl ester (0.3 g), Pd(PPh 3 )4 
(0.3g) and water (0.4 ml) were added to the said mixture, and the mixture was heated at 80°C for 
six hours. After cooling, ethyl acetate and water were added to the said mixture. The ethyl 
acetate layer was dried with magnesium sulfate, and evaporation was caused. Silica gel flash 
column chromatography (eluate, ethyl acetate /hexane (1 : 2)) purification was carried out on the 
residue, and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester 
(0.2 g) (7 A) was obtained. 

3) The product (0.1 g) obtained as above was dissolved in dried THF (5 ml). Aqueous solution (0.5 
ml) of LiOH (mono hydrate, 12 mg) and several drops of methanol were added to the said 
solution. The mixture was stirred at room temperature for two hours, and evaporation was caused. 
The residue was dissolved in water, and acidified with 10 % citric acid. The solid which was 
separated was recovered by filtration, and it was dried, and N-(2,6-dichlorobenzoyl)-4-(2,6- 
dimethoxyphenyl)-L-phenylalanine (80 mg) was obtained. 

1H-NMR (300 MHz, DMSO-d 6 ): 6 2.9 (dd, 1H), 3.2 (dd, 1H), 3.7 (s, 6H), 4.72 (m, 1H), 6.7 (d, 
2H), 7.1-7.5 (m, 8H), 9.1 (d, 1H). 
ESMS: m/z 474 (MH+), 472 ((M-H)-). 



(0137) 

Production Example 8 

N-(2.6-dichlorobenzovn-4-a-methoxvphenvl )-L-phenvlalanine. 

1) Hydrochloric acid gas was blown into ethanol (35 ml) solution of N-(t-butoxycarbonyl)-4- 
bromo-L-phenylalanine (5 g), and the mixture was left to stand at room temperature overnight. 
The solid which was separated was recovered by filtration, washed with ether and was air-dried, . 
and 4-bromo-L-phenylalanine ethyl ester / hydrochloride (3.46 g) was obtained. 

ESMS: m/z 274 (MH+). 

2) DIEA (6.1 ml) was added to methylene chloride (40 ml) suspension of the hydrochloride 
obtained as above (3.2 g) at 0°C. To said mixture, methylene chloride (5 ml) solution of 2,6- 
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dichlorobenzoyl chloride (2.0 ml) was added, and the mixture was stirred overnight at room 

temperature. The solvent was eliminated, and the residue was distributed with IN hydrochloric 

acid and ethyl acetate. The organic layer was separated, washed with aqueous sodium chloride, and 

evaporated. Silica gel flash column chromatography (eluate, hexane / ethyl acetate (4:1)) 

purification was carried out on the formed product, and N-(2,6-dichlorobenzoyl)-4-bromo-L- 

phenylalanine ethyl ester (3.9 g) was obtained. 

ESMS: m/z 446 (MH+). 

3) Pd(PPh3) 4 (1.61 g) was added under argon to DME (50 ml) suspension of 2-methoxybenzene 
boronic acid (1.5 g), potassium carbonate (2.83 g) and product obtained as above (3.65 g). The 
mixture was heated at 80°C for 24 hours, and was cooled and filtered, and solvent was evaporated. 
The residue was dissolved in ethyl acetate, and the said ethyl acetate solution was washed with 
water, dried and evaporated. Silica gel flash column chromatography (eluate, hexane / ethyl 
acetate (4 : 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2- 
methoxyphenyl)-L-phenylalanine ethyl ester (2.1 g) was obtained. 

ESMS: m/z 472 (MH+). 

4) Aqueous (1 ml) solution of LiOH (mono hydrate, 82 mg) was added to THF / methanol (5 raL 
/I ml) solution of product obtained as above (0.4 g), and the mixture was stirred for one hour 30 
minutes. The solvent was eliminated, and the residue was dissolved in water. The solution was 
acidified to pH2 with IN hydrochloric acid, and the solid which was separated was recovered by 
filtration, washed with water and air-dried, and the title compound was thereby obtained. The 
following compounds (Production Examples 9-14) were produced using the same production 
method as in Production Example 7. ; 



(0138) 

Production Example 9 

N-(2.6-dichlorobenzoylV4-f2.4-dimethoxvphenvlVL-phenvlalanine . 
ESMS: m/z 474 (MH+), 472 ((M-H)-). 



(0139) 

Production Example 10 

N-(2.6-dichlorobenzovn-4-(2.3.6-trimethoxvph envlVL-phenvlalanine. 
ESMS: m/z 504 (MH+), 502 ((M-H)-). 



(0140) 

Production Example 11 

N-(2.6-dichlorobenzovn-4-(2.4.6-trimethoxvphenvn- L-phenvlalanine. 
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ESMS: m/z 504 (MH+), 502 ((M-H)-). 



(0141) 

Production Example 12 

N-(2 < 6-dichlorobenzovn-4-( r 4-chloro-2.6-dimethoxvphenvlVL-phenvIaIanine . 
ESMS: m/z 509 (MH+), 507 ((M-H)-). 

(0142) 

Production Example 13 

N-(2.6-dichlorobenzovlV4-(2.6-diethoxv phenvO-L-phenvlalanine . 
ESMS: m/z 502 (MH+), 500 ((M-H)-). 

(0143) 

Production Example 14 

N-(2.6-dichlorobenzovl)-4-(2-ethoxy-6-methoxyphenvl)-L-phenvlalanine . 
ESMS: m/z 488 (MH+), 486 ((M-H)-). 



(0144) 

Production Example 15 

N-(2.6-dichlorobenzovlV4-[2-fN-(t-buM) sulphamovl] phenvl]-L-phenvlalanine methyl ester 
2-[N-(t- butyl) sulphamoyl] benzene boronic acid (0.4 g) was dissolved in DME (10 ml). 
Potassium carbonate (0.1 g), N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine methyl ester 
(0.1 g), Pd(PPh3)4 (O.lg) and water (0.2 ml) were added to this solution. The mixture was heated 
at 80°C overnight. After cooling, ethyl acetate and water were added to the mixture. The ethyl 
acetate layer was dried with magnesium sulfate, and it was filtered and evaporated. Silica gel flash 
column chromatography (eluate, ethyl acetate / hexane (1 : 2)) purification was carried out on 
the residue, and the title compound (100 mg) was obtained. 
ESMS: m/z 585. 

(0145) 

Production Example 16 

N-(2.6-dichlorobenzoviV4-[2-[N-(t-butyl) sulphamoyl] phenyl]-L-phenylalanine 
N-(2,6-dichlorobenzoyl)-4-[2-[N-(t-butyl) sulphamoyl] phenyl]-L-phenylalanine methyl ester 
(75 mg) was dissolved in THF (5 ml), and aqueous solution (0.4 ml) of LiOH (mono hydrate, 1 0 
mg) was added to this solution. Several drops of methanol was added, and the mixture was stirred 
overnight at room temperature. The mixture was evaporated, and water was added to the said 
residue, and the mixture was acidified with 10 % citric acid. The solid which was separated was 
recovered by filtration, and was washed with water and dried, and the title compound (60 mg) was 
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obtained. 



ESMS: m/z 549 (MH+), 547 ((M-H)-). 
(0146) 

Production Example 17 

N-(2,6-dichlorobenzovD-4-(2-sulphamoyl phenyO-L-phenylalanine . 

1) N-(2,6-dichlorobenzoyl)-4-[2-[N-(t-butyl) sulphamoyl] phenyl]-L-phenylalanine methyl ester 
(130 mg) was dissolved in TFA (2 ml), and anisole (20 [iM) was added to this solution, and the 
mixture was stirred at room temperature for six hours. TFA was eliminated under reduced 
pressure, and N-(2,6-dichlorobenzoyl)-4-(2-sulphamoyl phenyl)-L-phenylalanine methyl ester 
(100 mg) was obtained. 

ESMS: m/z 507 (MH+). 

2) The product (100 mg) obtained as above was hydrolysed using the same procedures as in 
description of Production Example 1 6, and the title compound (80 mg) was obtained. 

ESMS: m/z 493 (MH+), 491 ((M-H)-). 

(0147) 

Production Example 18 

N-(2,6-dichlorobenzoyl)-4-[2-(N-benzoyl sulphamoyl) phenyl]-L-phenylalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2-sulphamoyl phenyl)-L -phenylalanine methyl ester (100 mg) 
was dissolved in anhydrous pyridine (5 ml). Benzoyl chloride (50 was added to this solution, 
and the mixture was stirred at room temperature under nitrogen for 12 hours. Ethyl acetate and 
saturated sodium bicarbonate were added to the said mixture, and the ethyl acetate layer was 
washed with IN hydrochloric acid, dried with magnesium sulfate and evaporated. Silica gel flash 
column chromatography (eluate, ethyl acetate /hexane (1 : 2)) purification was carried out on the 
residue, and N-(2,6-dichlorobenzoyl)-4-[2-(N-benzoyl sulphamoyl) phenyl]-L-phenylalanine 
methyl ester was obtained. 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 16, and the title compound (80 mg) was obtained. 

ESMS: m/z 595 ((M-H)-). 

(0148) 

Production Example 19 

N-(2,6-dichlorobenzovlV4-[2-(N-acetvl sulphamoyl) phenyl]-L-phenvlalanine . 
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The title compound was produced using the same production method as in Production Example 

18 except that benzoyl chloride was replaced with AcCl. 

ESMS: m/z 533 ((M-H)-). The following compounds (Production Examples 20 and 21) were 
respectively produced using the same step and deprotection as in process outlined in Production 
Examples 15 and 16. 



(0149) 

Production Example 20 

N>r2.6-dichlorobenzovlV4-r2-(N-methvl sulpham ovn phenvll-L-phenylalanine. 
ESMS: m/z 505 ((M-H)-). 

(0150) 

Production Example 21 

N-f2.6-dichlorobenzovlV4-r2-(N.N-dimethvl sulphamovn p henvll-L-phenvlalanine. 
ESMS: m/z 519 ((M-H)-). 



(0151) 

Production Example 22 

N-(2.6-dichlorobenzovlV4-r2-(t-butoxvcarbonvl amino) phe nvll-L-phenylalanine. 

1) 2-(t-butoxycarbonyl amino) benzene boronic acid (0.3 g) was subjected to a coupling reaction 
using N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine methyl ester (270 mg) by a production 
method same as in description of Production Example 15, and N-(2,6-dichlorobenzoyl)-4-[2-(t- 
butoxycarbonyl amino) phenyl]-L-phenylalanine methyl ester (250 mg) was obtained. 

ESMS: m/z 543 (MH+). 

2) The product (40 mg) obtained as above was hydrolysed using the same procedures as in 
description of Production Example 16, and the title compound (35 mg) was obtained. 

ESMS: m/z 529 (MH+), 527 ((M-H)-). 



(0152) 

Production Example 23 

N-(2.6-dichlorobenzovn-4-f2-aminophenvlVL-phenvlalanine. 

1) N-(2,6-dichlorobenzoyl)-4-[2-(t-butoxycarbonyl amino) phenyl]-L-phenylalanine methyl 
ester (90 mg) was treated at room temperature using TFA (1 ml) for two hours. The excess TFA 
was eliminated under vacuum, and N-(2,6-dichlorobenzoyl)-4-(2-aminophenyl)-L-phenylalanine 
methyl ester /TFA salt was obtained. 
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2) Produced TFA salt was hydrolysed using the same procedures as in description of Production 
Example 16, and the title compound (57 mg) was obtained. 
ESMS: m/z 429 (MH+). 

(0153) 

Production Example 24 

N-(7.6-dichlorobenzovlV4-r2-fmethanesulphonvl amino^ phenvll-L-phenylalanine. 

1) N-(2,6-dichlorobenzoyl)-4-(2-aminophenyl)-L-phenylalanine methyl ester /TFA salt (90 mg) 
was dissolved in dried methylene chloride (5 ml). Et 3 N (85 and MsCl (30 *il) were added to 
this solution. The mixture was stirred at room temperature for three hours, and diluted with 
water. The organic layer was dried with magnesium sulfate, and evaporation was caused, and N- 
(2,6-dichlorobenzoyl)-4-[2-(methanesulphonyl amino) phenyl]-L-phenylalanine methyl ester 
was obtained. 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 16, and the title compound (70 mg) was obtained. 

ESMS: m/z 507 (MH+). 

(0154) 

Production Example 25 

N-(2.6-dichlorobenzovn-4-[2-(acetvlamino^ phenvll-L -phenvIalanine. 

1) N-(2,6-dichlorobenzoyl)-4-(2-aminophenyl)-L-phenylalanine methyl ester /TFA salt (90 mg) 
was dissolved in dried THF (5 ml). Acetic anhydride (60 and DIEA (160 u.1) were added, and 
the mixture was stirred at room temperature for 12 hours. Ethyl acetate was added, and the 
produced mixture was extracted with water. The organic layer was dried with magnesium sulfate, 
and evaporation was caused, and N-(2,6-dichlorobenzoyl)-4-[2-(acetylamino) phenyl]-L- 
phenylalanine methyl ester was obtained. 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 16, and the title compound (60 mg) was obtained. 

ESMS: m/z 471 (MH+). 

(0155) 

Production Example 26 

N-(2.6-dichlorobenzovn-4~f2-(methoxvcarbonylamino) phenvll-L-phenylala nine. 
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1) N-(2,6-dichlorobenzoyl)-4-(2-aminophenyl)-L-phenylalanine methyl ester /TFA salt (90 mg) 
was dissolved in THF (5 ml), and DIE A (160 uJ) and CICOOMe (20 pi) were added to this 
solution. *The mixture was stirred at room temperature for 12 hours. After carrying out usual 
work up shown in Production Example 25, N-(2,6-dichlorobenzoyl)-4-[2- 
(methoxycarbonylamino) phenyl]-L-phenylalanine methyl ester was obtained. 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 16, and the title compound (70 mg) was obtained. 

ESMS: m/z 487 (MH+). 

(0156) 

Production Example 27 

N-(2.6-dichlorobenzovn-4-[2-rN.N-dimethvlamino > ) phenvl]-L-phenylalanine . 

1) N-(2,6-dichlorobenzoyl)^4-(2-aminophenyl)-L-phenylalanine methyl ester /TFA salt (90 mg) 
was dissolved in ethanol (5 ml). Formalin (96 ul), IN hydrochloric acid (234 and NaCNBFTj 
(36 mg) were added to this solution. The mixture was stirred at room temperature for 30 minutes, 
and thereafter, mixture of ethanol (0.5 ml) and IN hydrochloric acid (0.5 ml) (1:1) was added, 
and the mixture was stirred overnight. Furthermore, IN hydrochloric acid was added and the 
mixture was stirred for 30 minutes. The mixture was neutralized with sodium bicarbonate and 
extraction was carried out with ethyl acetate. The liquid extract was combined and dried with 
magnesium sulfate, and evaporation was caused, and N-(2,6-dichlorobenzoyl)-4-[2-(N,N- 
dimethylamino) phenyl]-L-phenylalanine methyl ester was obtained. 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 16, and the title compound (70 mg) was obtained. 

ESMS: m/z 457 (MH+). 

(0157) 

Production Example 28 

N-(2,6-dichlorobenzovlV4-(2-ureide phenvO-L-phenvlalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2-aminophenyl)-L-phenylalanine methyl ester /TFA salt (90 mg) 
was dissolved in dried THF (5 ml). Chloro sulfonyl isocyanate (22 u.L) was added to this solution, 
and the mixture was stirred at room temperature for two hours. The mixture was neutralized with 
sodium bicarbonate and extraction was carried out with ethyl acetate. The liquid extract was 
mixed and was dried with magnesium sulfate, and evaporation was caused. 
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2) The residue was hydrolysed using the same procedures as in description of Production Example 
16, and HPLC (eluate, 60 % acetonitrile, 0.1 % CF3COOH, 40 % water) purification was carried 
out, and the title compound (30 mg) was obtained. 
ESMS:m/z472 (MH+). 

(0158) 

Production Example 29 

N-f2.6-dichlorobenzovlV4>[2-(N.N-dimethvlaminoV6-methoxyphenvl]-L-phenvlalanine . 

1) 2-methoxy-6-(N,N-dimethyIamino) benzene boronic acid was subjected to a coupling reaction 
with N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine methyl ester, and N-(2,6- 
dichlorobenzoyl)-4-[2-(N,N-dimethylamino)-6-methoxyphenyl]-L-phenylalanine methyl ester 
was obtained. Synthesis of said boronic acid and the said coupling reaction were carried out with a 
form same as in description of Production Example 7. 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 7, and the title compound was thereby obtained. 

ESMS: m/z 487 (MH+). 

(0159) 

Production Example 30 

N-(2.6-dichlorobenzovn-4-f2-hydroxyphenvlVL-phenvlalanine . 

1) BBr3 (1 mL, 1M methylene chloride solution) was added while stirring at 0°C to methylene 
chloride (10 ml) solution of N-(2,6-dichlorobenzoyl)-4-(2-methoxyphenyl)-L-phenylalanine 
methyl ester (0.215 g), and the solution was warmed to room temperature slowly. The mixture 
was stirred for three hours, and the reaction was terminated with ethanol. The solvent was 
eliminated, and the residue was dissolved in ethyl acetate. The solution was washed with saturated 
sodium bicarbonate and then with aqueous sodium chloride, and was dried with magnesium sulfate, 
and evaporation was caused. Silica gel flash column chromatography (eluate, hexane / ethyl 
acetate (2 : 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2- 
hydroxyphenyI)-L-phenylalanine methyl ester (0.105 g) was obtained. ESMS: m/z 444 (MH+). 

2) To THF / methanol (2 mL /0.2 mL) solution of product (0.03 g) obtained as above was added 
aqueous solution (0.2 ml) of LiOH (mono hydrate, 4 mg), and the mixture was stirred at room 
temperature for three hours. The solvent was eliminated, and the residue was dissolved in water. 
The mixture was acidified to pH2 with IN hydrochloric acid, and a precipitated solid was 
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recovered by filtration, washed with water, air-dried, and the title compound (0.025 g) was 

obtained. 

ESMS: m/z 430 (MH+). 



(0160) 

Production Example 31 

N-(2.6-dichlorobenzovn-4-f2-hvdroxv-6-methoxvphenvn-L-phenylalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine ethyl ester (0.16 g, 
produced by process same as in methyl ester body in accordance with Production Example 8) was 
dissolved in anhydrous methylene chloride (8 ml). The solution was cooled to -78°C, and BBr 3 
(0.56 mL, 1M methylene chloride solution) was added. The mixture was warmed to 0°C and was 
stirred at said temperature for two hours. Continuing, mixture was warmed to room temperature, 
and the reaction was terminated with saturated sodium bicarbonate (5 ml). The mixture was 
stirred for one hour, and diluted with methylene chloride. The organic layer was dried with 
magnesium sulfate and concentration carried out. Silica gel flash column chromatography (eluate, 
ethyl acetate /hexane (1 : 2)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-(2-hydroxy-6-methoxyphenyl)-L-phenylalanine ethyl ester (40 mg) was 

obtained. 

ESMS: m/z 488 (MH+). 

2) The product obtained as above (0.04 g) was hydrolysed using the same procedures as in 
description of Production Example 1, and the title compound (35 mg) was obtained. 

ESMS: m/z460(MH+). 

(0161) 

Production Example 32 

N-(2.6-dichlorobenzovn-4-[2-(carbox vmethoxv^ ohenvll-L-phenylalanine. 

1) Cs 2 C0 3 (0.11 g) was added under nitrogen to DMF (2 ml) solution of the product (0.1 g) 
obtained in Production Example 30-1) and the mixture was stirred for 30 minutes. DMF (1 ml) 
solution of BrCH 2 C02Me (61 ml) was added, and the mixture was stirred at 50°C for six hours. 
DMF was eliminated, and the residue was distributed between ethyl acetate and water. The ethyl 
acetate layer was washed with aqueous sodium chloride and was dried with magnesium sulfate, and 
evaporation was caused. Silica gel flash column chromatography (eluate, hexane / ethyl acetate ( 1 
: 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2- 
(methoxycarbonyl methoxy) phenyl]-L-phenylalanine methyl ester (0.86 mg) was obtained. 
ESMS: m/z516(MH+). 

© Rising Sun Communications Ltd. http://www.risingsun.co.uk 



J2001-089368 
PAGE 74 



CAUTION : TRANSLATION STANDARD 
IS POST-EDITED MACHINE TRANSLATION 



2) The product obtained as above (0.86 g) was hydrolysed using the same procedures as in 
description of Production Example 1, and the title compound (0.6 g) was obtained. 
ESMS: m/z 488 (MH+). 

(0162) 

Production Example 33 

N-(2,6-dichlorobenzoviy4-f2-(cyano methoxv^ phenyl]-L-phenylalanine methyl ester 
The title compound was produced using the same procedures as in description of Production 
Example 32 starting from the N-(2,6-dichlorobenzoyl)-4-(2-hydroxyphenyl)-L-phenylalanine 
methyl ester and bromo acetonitrile. 

ESMS: m/z 483 (MH+). The following compounds were obtained by similar process as in 
Production Example 32 by reacting with the necessary halide compound starting from the N- 
(2,6-dichlorobenzoyl)-4-(2-hydroxyphenyi)-L-phenylalanine methyl ester. 



(0163) 



Table 1 
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N COOH 



Production 
Example 


R 7 


m/z (MH + ) 


34 


-CKCH^CH* 


486 


35 


-0CH a CH(Me) 2 


486 


36 


-0<CH*) s C0 2 H 


516 


37 


-0(CHj) 3 OH 


488 


38 




521 


39 




621 


40 


-°X N 


521 


41 


_ Me 


539 


42 


N 


541 


43 


Me 


541 


44 




541 



(0164) 

Production Example 45 

N-(2 < 6'dichIorobenzovl)-4-(2-formvlphenvl)-L-phenvlalanine . 



1) N-(2,6-dichlorobenzoyl)-4-(2-formylphenyl)-L-phenylalanine methyl ester was produced 
according to order same as in Production Example 1 except that 2-methoxybenzene boronic acid 
was replaced with 2-formyl benzene boronic acid. 

ESMS: m/z 456 (MH+). 

2) The product obtained as above (50.4 mg) was dissolved in THF (1.33 ml) and methanol (220 
ul) liquid mixture. 1M LiOH (220 m L) was added, and the produced mixture was stirred at room 
temperature under nitrogen for two hours. Thereafter, water was added, and the mixture was 
acidified (about pH2) with IN hydrochloric acid, extracted with ethyl acetate, dried with 
magnesium sulfate and evaporated. Silica gel flash column chromatography (chloroform, and then 
chloroform / methanol (10 : 1)) purification was carried out on the residue, and the title 
compound (46.8 mg) was obtained. 
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ESMS: m/z 442 (MH+). 
(0165) 

Production Example 46 

N-(2.6-dichlorobenzovlV4-r2-r(phenvlamino^ methvll phenvll-L- phenvlalanine. 

1) N-(2,6-dichlorobenzoyl)-4-(2-formyIphenyl)-L-phenylalanine methyl ester (49.1 mg) was 
dissolved in anhydrous methanol (1 ml) and anhydrous THF (0.5 ml) liquid mixture. Thereafter, 
aniline (58.8 ul), hydrochloric acid (53.8 uL, 4M dioxane solution) and 3A molecular sieve was 
added, and the mixture was stirred at room temperature under nitrogen for one hour. Sodium 
cyanoborohydride (4.06 mg) was added, and the mixture was stirred for further 72 hours. PH of 
mixture was made about 2 using IN hydrochloric acid in order to terminate the reaction. The 
mixture was diluted with water and neutralized with 1M potassium hydroxide. Thereafter, it was 
extracted with methylene chloride and organic extract were combined and dried (potassium 

- carbonate), and evaporation was caused. Silica gel preparative TLC (eluate, methylene chloride) 
purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2-(phenylamino) 
methyl] phenyl]-L-phenylalanine methyl ester (21.2 mg) was obtained. 
ESMS: m/z 533 (MH+). 

2) The product obtained as above (21.2 mg) was hydrolysed using the same procedures as in 
description of Production Example 1. The mixture was acidified to pH4-5 with AcOH, extracted 
with ethyl acetate (5x20 mL), dried with magnesium sulfate, and evaporation was caused. Silica 
gel column chromatography (eluate, chloroform / methanol (10 : 1)) purification was carried out 
on the residue, and the title compound was thereby obtained. 

ESMS: m/z519(MH+). 

The following compounds (Production Examples 47 and 48) were produced with a form same as 
in description of Production Example 46. 

(0166) 

Production Example 47 

N-(2.6-dichlorobenzovlV4-f2-(aminomethvn phenvll-L-phenvlalanine . 
ESMS: m/z 443 (MH+). 

(0167) 

Production Example 48 

N-r2.6-dichlorobenzovn-4-[2-[(benzvlamino) methvll phenvl l-L-phenvlalanine. 
ESMS: m/z 533 (MH+). 
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(0168) 

Production Example 49 

N-(2.6-dichlorobenzovn-4-r2-f2-carboxv ethenyl) phenyll-L-phenylalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2-formylphenyl)-L-phenylalanine methyl ester (51.7 mg) and 
(triphenylphosphoranylidene) acetic acid methyl ester (75.8 mg) were dissolved in anhydrous 
toluene (1 ml) and the solution was stirred at 80°C under nitrogen for 18 hours. The mixture was 
cooled, and silica gel preparative TLC (eluate, hexane / ethyl acetate (2 : 1)) purification was 
carried out, and N-(2,6-dichlorobenzoyl)-4-[2-[2-(methoxycarbonyl) ethenyl] phenyl]-L- 
phenylalanine methyl ester (48.0 mg) was obtained. 

ESMS: m/z 512 (MH+). 

2) The product obtained as above (26.4 mg) was hydrolysed using LiOH hydrate (5 equivalents) 
with a form same as in description of Production Example 1, and the title compound (22.0 mg) 
was obtained as mixture of trans and cis isomer (4 : 1). 

ESMS: m/z 484 (MH+). 

(0169) 

Production Example 50 

N-(2.6-dichlorobenzovlV4-[2-(hydroxvmethvD phenvl]-L-phenylalanine . 

1) NaBH4 (21 mg) was added to N«(2,6-dichlorobenzoyl)-4-(2-formylphenyl)-L-phenylalanine 
methyl ester (0.23 g) dissolved in methanol (5 ml), and the mixture was stirred at room 
temperature for three hours. The reaction was terminated using acetone, and the mixture was 
evaporated. The residue was distributed between ethyl acetate and water. The ethyl acetate layer 
was dried with magnesium sulfate, and evaporation was caused, and N-(2,6-dichlorobenzoyl)-4-[2- 
(hydroxymethyl) phenyl]-L-phenylalanine methyl ester (0.24 g) was obtained. 

ESMS: m/z 480 ((M+Na)+). 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 1, and the title compound (0.2 g) was obtained. 

ESMS: m/z 450 ((M+Li)+). 

(0170) 

Production Example 51 

N-(2.6-dichlorobenzovn-4-[2-(methoxvmethvn phenvl]-L-phenvlalanine . 
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1) Methylene chloride (5 ml) mixture of N-(2,6-dichlorobenzoyl)-4-[2-(hydroxymethyl) 
phenyl]-L-phenylalanine methyl ester (0.15 g), CBr 4 (0.22 g) and PPh 3 (0.173 g) was stirred at 
room temperature for 18 hours. The solvent was evaporated, and silica gel flash column 
chromatography (eluate, methylene chloride / ethyl acetate (9 : l)-(8 : 1)) purification was 
carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2-(bromomethyl) phenyl]-L- 
phenylalanine methyl ester (0.12 g) was obtained. 

ESMS: m/z 522(MH+). 

2) DMF (3 ml) mixture of product (0.04 g) obtained as above and NaOMe (0.04 g) was stirred at 
room temperature for 18 hours. DMF was eliminated, and the residue was distributed between 
ethyl acetate and water. The aqueous layer was separated, and it was regulated to pH4 with IN 
hydrochloric acid and extraction was carried out with ethyl acetate. The said ethyl acetate layer 
was washed with aqueous sodium chloride, dried with magnesium sulfate, and evaporation was 
caused. HPLC (eluate, 60 % acetonitrile, 0.1 % CF3COOH, 40 % water) purification was carried 
out on the residue, and the title compound (9.4 mg) was obtained. 

ESMS: m/z 480 ((M+Na)+). 

(0171) 

Production Example 52 

N-(2.6-dichlorobenzovlV4-(2-carboxv phenvO-L-phenvlalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2-formylphenyl)-L-phenylalanine methyl ester (104 mg) was 
dissolved in acetone (700 by heating to about 40°C. Thereafter, mixed solution of acetone 
(900 jxl) of KMn04 (61.2 mg) and water (130 which was warmed to 40°C was added over a 
period of one hour, and the produced mixture was stirred at the same temperature for further two 
hours. The mixture was filtered with celite and was washed with acetone. The filtrate was 
dissolved in water, acidified to about pH2 with IN hydrochloric acid, and extraction was carried 
out with ethyl acetate. The liquid extract was combined, dried with magnesium sulfate, and 
evaporation was caused. Silica gel column (eluate, toluene, and then toluene / ethyl acetate 
(gradient from 20 : 1 to 3 : 1)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-(2-carboxy phenyl)-L-phenylalanine methyl ester (85.0 mg) was obtained. 
ESMS: m/z 472(MH+). 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 1, and the title compound (34.1 mg) was obtained. 

ESMS: m/z 458 (MH+). 



(0172) 
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Production Example 53 

N-f 2 , fi-Hir.hlorobenzovlV4-r2-m-ben7vl carbamoyl^) phenyll-L-pheny lalanine. 

1) N-(2,6-dichlorobenzoyl)-4-(2-carboxy phenyl)-L-phenylalanine methyl ester (51.9 mg) was 
dissolved in anhydrous DMF (1 ml), and EDC (25.3 mg), HOBT (20.2 mg), DIEA (28.7 uJ) and 
benzylamine (14.4 ul) were added. Produced mixture was stirred at room temperature under 
nitrogen for 20 hours, and it was diluted using ethyl acetate and washed with IN hydrochloric 
acid, saturated sodium bicarbonate, water and aqueous sodium chloride. The organic layer was dried 
with magnesium sulfate, and evaporation was caused. Silica gel column (eluate, hexane / ethyl 
acetate (1:1-1: 2)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4- 
[2-(N-benzyl carbamoyl) phenyl]-L-phenylalanine methyl ester (48.9 mg) was obtained. 
ESMS: m/z 561 (MH+). 



2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 1, and the title compound (34.2 mg) was obtained. 
ESMS: m/z 547 (MH+). 

The following compounds (Production Examples 54-59) were produced with similar form as 
described in Production Example 53. 



(0173) 

Production Example 54 

N-( , 2.6-dichlorohen20vlV4-f2-fN-met h ylcarhamovn nhenvll-L-phenylalanine . 
ESMS: m/z 471 (MH+). 



(0174) 

Production Example 55 

N-(2.6-dichlorobenzovlV4-f2-(N-n-butvl carbamo vH phenvlI-L-phenvlalanine. 
ESMS: m/z 513 (MH+). 



(0175) 

Production Example 56 

N-(2.6-dichlorohenzovlV4-t2-rN-(2-hvdroxvethvn ca rbamoyl! phenvll-L-phenylalanine. 
ESMS: m/z 501 (MH+). 



(0176) 

Production Example 57 

N-i2.6-dichlorobenzovn-4-f2-rN-(3-hvdroxvpropvl ) carbamoyl! phenyls-phenylalanine . 
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(0177) 

Production Example 58 

N-(2.6-dichlorobenzovlV4-r2-(N,N-dimethvlcarbamovn phe nvll-L-phenvlalanine. 
ESMS: m/z 485 (MH+). 

(0178) 

Production Example 59 

N-(2>6-dichlorobenzovlV4-r2>rN-(2-morphoIinoethvn carba movll phenvll-L-phenylalanine. 
ESMS: m/z 570 (MH+). 

(0179) 

Production Example 60 

N-(2.6-dichlorobenzovlV4-f2-(carbamovn phenvll-L-phenvlalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2-carboxy phenyl)-L-phenylalanine methyl ester (52.6 mg) was 
dissolved in anhydrous THF (1 ml), and carbonyldiimidazole (36.1 mg) was added, and the 
mixture was stirred at room temperature under nitrogen for two hours. Ammonium hydroxide (29 
% aqueous solution, 135 u,L) was added, and the mixture was stirred for further 22 hours. 
Thereafter, mixture was extracted with ethyl acetate. The said extract was washed with IN 
hydrochloric acid, saturated sodium bicarbonate and aqueous sodium chloride, dried with 
magnesium sulfate, and evaporation was caused. Silica gel column (eluate, toluene / ethyl acetate 
(1 : 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2-carbamoyl 
phenyl)-L-phenylalanine methyl ester (48.1 mg) was obtained. 

ESMS: m/z 471 (MH+). 

2) The product obtained as above was hydrolysed using LiOH (3 equivalents) with a form same as 
in description of Production Example 1, and the title compound (41.6 mg) was obtained. ESMS: 
m/z 457 (MH+). 

(0180) 

Production Example 61 

N-(2.6-dichlorobenzovn-4-r2-r(N-methanesulphonvn carbamovll phenvll-L-pheny lalanine. 

1) N-(2,6-dichlorobenzoyl)-4-(2-carboxy phenyl)-L-phenylalanine methyl ester (57.0 mg) was 
dissolved in anhydrous THF (1 ml), and carbonyldiimidazole (23.5 mg) was added, and the 
mixture was stirred at room temperature under nitrogen for two hours. Methane sulfonamide 
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(17.2 mg) and DBU (27 \x\) were added, and the mixture was stirred for further 18 hours. 
Thereafter, mixture was heated to 40°C, and stirred at said temperature for seven hours, and it 
was cooled to room temperature, diluted with ethyl acetate and was washed with IN hydrochloric 
acid, and thereafter, washed with aqueous sodium chloride, dried with magnesium sulfate, and 
evaporation was caused. Silica gel preparative TLC (eluate, methylene chloride : methanol (100 : 

1- 10 : 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2-[N- 
(methanesulphonyl) carbamoyl] phenyl]-L-phenylalanine methyl ester (37.0 mg) was obtained. 
ESMS: m/z 549 (MH+). 

2) The product obtained as above was hydrolysed using LiOH (3 equivalents) with a form same as 
in description of Production Example 1, and the title compound (36 mg) was obtained. 

ESMS: m/z 535 (MH+). 

(0181) 

Production Example 62 

N-r2-chloro-4rnitrobenzovn-4-(2-methoxvphenvn-L-phenvlalanine . 

1 ) N-(2-chloro-4-nitrobenzoy l)-4-(2-methoxyphenyl)-L-pheny lalanine methyl ester was 
produced using the same procedures as in the process described in Production Examples 1-1), 2), 

3) and 4) except that 2,6-dichlorobenzoyl chloride was replaced by 2-chloro-4-nitrobenzoyl 
chloride. 

2) Thereafter, said methyl ester body obtained as above was hydrolysed using the same procedures 
as in description of Production Example 1-5) and the title compound was obtained. 

ESMS: m/z 455 (MH+). 

(0182) 

Production Example 63 

N-r4-amino-2-chlorobenzovn-4-( , 2-methoxvphenvn-L-phenvlalanine . 

1) Raney nickel (0.4 mL, 50 % dispersed in water) was added to anhydrous methanol (50 ml) 
solution of N-(2-chloro-4-nitrobenzoyl)-4-(2-methoxyphenyl)-L-phenylalanine methyl ester 
(1.04 g), and the mixture was stirred at room temperature under H2 atmosphere for three hours 
30 minutes. Thereafter, mixture was filtered with celite and washed with methanol. The filtrate 
was evaporated, and silica gel flash column chromatography (eluate, methylene 
chloride/methanol (100 : 1-20 : 1)) purification was carried out on the residue, and N-(4-amino- 

2- chlorobenzoyl)-4-(2-methoxyphenyI)-L-phenylalanine methyl ester (887 mg) was produced. 
ESMS: m/z 439 (MH+). 
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Aforesaid compound can be also produced by the coupling reaction of 4-(2-methoxyphenyl)-L- 

phenylalanine methyl ester / hydrochloride with 4-amino-2-chlorobenzoic acid but otherwise the 

procedures were similar to those described in Production Example 2 using EDC and HOBT. 

2) The product obtained as above (57.0 mg) was hydrolysed using LiOH in liquid mixture of THF 
/ methanol using the same procedures as in the description of Production Example 1-5). The 
solvent was eliminated, and the residue was dissolved in water. The mixture was acidified to about 
pH5 using 10 % citric acid, extracted with ethyl acetate, dried with magnesium sulfate and it was 
evaporated. Silica gel column (eluate, chloroform / methanol (10 : 1)) purification was carried out 
on the residue, and the title compound (53.9 mg) was obtained. 
ESMS: m/z 425 (MH+). 

(0183) 

Production Example 64 

N-[2-chloro-4-(methanesulphonvl amino) benzovn-4-r2-methoxvphenvlVL-phenvlalanine. 



1) MeS02Cl (24 uJ) was added to anhydrous methylene chloride (1 ml) solution containing DIE A 
(66.6 of N-(4-amino-2-chlorobenzoyl)-4-(2-methoxyphenyl)-L-phenylalanine methyl ester 
(56.0 mg). Produced mixture was stirred at room temperature under nitrogen for three hours, and 
it was diluted with methylene chloride, washed with IN hydrochloric acid and water, dried with 
magnesium sulfate, and evaporation was caused. Silica gel column (eluate, methylene chloride) 
purification was carried out on the residue, and N-[2-chloro-4-(N,N-dimethane sulfonyl amino) 
benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine methyl ester (59.4 mg) was obtained. 

ESMS: m/z 595 (MH+). 

2) The product obtained as above was hydrolysed using LiOH (3 equivalents) with a form same as 
in description of Production Example 1-5) and the title compound (43.4 mg) was obtained. 
ESMS: m/z 503 (MH+). 

The following compounds (Production Examples 65-68) were produced with a similar form as 
described in Production Example 64. 

(0184) 

Production Example 65 

N-[2-chloro-4-(trifluoromethane sulfonyl amino) benzoyl]-4-(2-methoxyphenyl)-L- 
phenylalanine. 

ESMS: m/z 557 (MH+). MeS0 2 Cl was replaced by CF 3 S0 2 C1. 
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(0185) 

Production Example 66 

N-[2-chloro-4-(ethoxycarbonylamino) benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine. 
ESMS: m/z 497 (MH+). MeS0 2 Cl was replaced by EtOCOCl. 

(0186) 

Production Example 67 

N-[2-chloro-4-(acetylamino) benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine. 
ESMS: m/z 467 (MH+). MeS02Cl was replaced by AcCl. 

(0187) 

Production Example 68 

N-[2-chloro-4-(benzensulphonyl amino) benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine. 
ESMS: m/z 565 (MH+). MeS0 2 Cl was replaced by PhS0 2 Cl. 

(0188) 

Production Example 69 

N-(2-chloro-4-ureide benzovlV4-(7-methoxvphenvlVL-phen vlalanine. 

1) Chloro sulfonyl isocyanate (16.4 ui) was added to anhydrous acetonitrile (1 ml) solution of N- 
(4-amino-2-chlorobenzoyl)-4-(2-methoxyphenyl)-L-phenylalanine methyl ester (55.2 mg), and 
the mixture was stirred at room temperature under nitrogen for one hour. Saturated sodium 
bicarbonate (40 ml) was added slowly, and the mixture was extracted with ethyl acetate. The 
liquid extract were combined, dried with magnesium sulfate, and evaporation: was caused. Silica gel 
preparative TLC (eluate, chloroform / methanol) purification was carried out with the residue. 

2) The product obtained as above was hydrolysed using LiOH with a form same as in description 
of Production Example 64, and the title compound (24 mg) was obtained. 

ESMS: m/z 468 (MH+). 

(0189) 

Production Example 70 

N-f2-chloro-4-(3-methvlthio ureide) benzovl]-4-(2-methoxvphenvn-L-pheny lalanine. 

1) Methyl isothiocyanate (43 u.1) was added to anhydrous DMF (1 ml) solution containing DMAP 
(catalytic quantity) and DIEA (22 uJ) of N-(4-amino-2-chlorobenzoyl)-4-(2-methoxyphenyl)-L- 
phenylalanine methyl ester (55.1 mg). Thereafter, the produced mixture was heated at 90°C 
under nitrogen for a whole day. After cooling, mixture was diluted with ethyl acetate, washed 
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successively with IN hydrochloric acid, saturated sodium bicarbonate and water, dried with 

magnesium sulfate, and evaporation was caused. Silica gel preparative TLC (eluate, methylene 

chloride / methanol (15 : 1)) purification was carried out on the residue, and N-[2-chloro-4-(3- 

methylthio ureide) benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine methyl ester (22.7 mg) was 

obtained. 

ESMS: m/z512(MH+). 

2) The product obtained as above was hydrolysed using the same procedures as in description of 
Production Example 64, and the title compound (22.0 mg) was obtained. 
ESMS: m/z 498 (MH+). 

(0190) 

Production Example 71 

3-acetvl-N-(2,6-dichlorobenzovn-4-(2-methoxvphenvn-L-phenvlalanine . 

1) 3-acetyl-L-tyrosine ethyl ester was produced by blowing hydrochloric acid gas in ethanol (30 
ml) solution of 3-acetyl-L-tyrosine (5 g). Di-t-butyl dicarbonate (5 g) was added to THF (50 ml) 
and DIEA (10 ml) solution of 3-acetyl-L-tyrosine ethyl ester (5 g), and the mixture was stirred 
overnight at room temperature. THF was eliminated, and the residue was distributed with water 
and methylene chloride. The organic layer was separated, dried with magnesium sulfate, and 
evaporation was caused. Silica gel flash column chromatography (eluate, hexane / ethyl acetate (4 
: 1)) purification was carried out on the residue, and N-(t-butoxycarbonyl)-3-acetyl-L-tyrosine 
ethyl ester (4.3 g) was obtained. 

ESMS: m/z 352 (MH+). 

2) Anhydrous pyridine (1.1 mL, 12.82 mmol) was added with stirring at 0°C to methylene 
chloride (15 ml) solution of product (L5g) obtained as above. Anhydrous 
trifluoromethanesulfonic acid (1.1 ml) was added dropwise, and the mixture was warmed to room 
temperature slowly and was stirred for 24 hours. The mixture was diluted with methylene 
chloride, washed successively with IN hydrochloric acid, aqueous sodium chloride, saturated 
sodium bicarbonate and aqueous sodium chloride, dried with magnesium sulfate, and evaporation 
was caused, and N-(t-butoxycarbonyl)-3-acetyl-0-(trifluoromethane sulfonyl)-L-tyrosine ethyl 
ester (2.5 g) was obtained. 

ESMS: m/z 506 ((M+Na)+). 

3) The product obtained as above (0.3g) dissolved in toluene (3 ml) was added to toluene / DMF 
(4/1 mL) solution of 2-methoxybenzene boronic acid (0.13 g) and potassium carbonate (0.25 g) 
under nitrogen while stirring. Pd(PPh3)4 (0.14 g) was added, and the mixture was heated at 85°C 
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for 48 hours. The mixture was cooled and filtered, and the solvent was evaporated. The residue 

was dissolved in ethyl acetate, washed with water and dried with magnesium sulfate, and 

evaporation was caused. Silica gel flash column chromatography (eluate, hexane / ethyl acetate 

(2.5 : 1)) purification was carried out on the residue, and 3-acetyl-N-(t-butoxycarbonyl)-4-(2- 

methoxyphenyl)-L-phenylalanine ethyl ester (0.18 g) was obtained. 

ESMS: m/z 442 (MH+). 

4) TFA / methylene chloride (8 mL, 50 % v / v) solution of product obtained as above (0.18 g) 
was stirred at room temperature for one hour. The solution was evaporated, and dried under a 
high vacuum, and 3-acetyl-4-(2-methoxyphenyl)-L-phenylalanine ethyl ester / TFA salt was 
obtained. 

5) To ice cooled solution of methylene chloride (2 ml) of said TFA salt obtained as above were 
added DIEA (213 y\) and continuingly 2,6-dichlorobenzoyl chloride (65 ml) / methylene chloride 
(7 ml) solution. The mixture was warmed to room temperature and was stirred for 24 hours. After 
carrying out the ordinary work up as described in Production Example 1-4), silica gel flash 
column chromatography (eluate, hexane / ethyl acetate (3:1)) purification was carried out with 
crude substance, and obtained 3-acetyl-N-(2,6-dichlorobenzoyl)-4-(2-methoxyphenyl)-L- 
phenylalanine ethyl ester (0.142 g). 

ESMS: m/z 514 (MH+). 

6) The product obtained as above (0.05 g) was hydrolysed using LiOH by a production method 
same as in description of Production Example 1-5) and the title compound (46.5 mg) was 
obtained. 

mp. 87-89°C. ESMS: m/z 486 (MH+). 
(0191) 

Production Example 72 

3-acetvl-N-f2.6-dichlorobenzovlV4-phen vl-L-phenvlalanine 

With a form same as in description of Production Example 71 except that 2-methoxybenzene 
boronic acid was replaced by benzene boronic acid, the solid state title compound was obtained, 
mp. 109-1 11°C. ESMS: m/z 456 (MH+). 

(0192) 

Production Example 73 

N-(2.6-dichlorobenzovn-3-(l-hvdroxvethvn-4-(2-meth oxvphenvn-L-phenvlalanine. 



1) NaBH 4 (12 mg) was added to 3-acetyl-N-(2,6-dichlorobenzoyl)-4-(2-methoxyphenyl)-L- 
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phenylalanine ethyl ester (0.1 g) / methanol (3 ml) solution, and the mixture was stirred at room 

temperature for two hours. The reaction of the mixture was terminated with IN hydrochloric 

acid, and extraction was carried out with methylene chloride, (sic). The liquid extract was washed 

successively with IN hydrochloric acid and aqueous sodium chloride, dried, and evaporation was 

caused. Silica gel flash column chromatography (eluate, hexane / ethyl acetate (3 : 1)) 

purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-3-(l-hydroxyethyl)-4- 

(2-methoxyphenyl)-L-phenylalanine ethyl ester (45 mg) was obtained. 

ESMS: m/z516(MH+). 

2) The product obtained as above (0.040 g) was hydrolysed using LiOH with a form same as in 
description of Production Example 1-5) and the title compound (28 mg) was obtained. 
ESMS:m/z 488 (MH+). 

(0193) 

Production Example 74 

N-r2.6-dichlorobenzovlV3-n-hvdroxyethvlV4-phenvl-L-phenvlalanine . 

The title compound was produced from the 3-acetyl-N-(2,6-dichlorobenzoyl)-4-phenyl-L- 
phenylalanine ethyl ester by a process same as in description of Production Example 73. 
mp. 115-117°C. MS: m/z 458 (MH+). 

(0194) 

Production Example 75 

N"(2,6-dichlorobenzovlV3-methoxv-4-f2"methoxvphenvn-L-phenvlalanine . 

1) 3,4-dihydroxy-L-phenylalanine methyl ester was produced by blowing hydrochloric acid in 
3,4-dihydroxy-L-phenylalanine (10 g) dissolved in methanol (100 ml). Di-t-butyl dicarbonate 
(12.1 g) was added to THF (250 ml) and DIEA (35.4 ml) solution of said ester, and the mixture 
was warmed for five minutes and was stirred at room temperature for one hour. THF was 
eliminated, and the residue was distributed with water and ethyl acetate. The organic layer was 
washed with IN hydrochloric acid and aqueous sodium chloride, dried with magnesium sulfate, and 
evaporation was caused. Silica gel flash column chromatography (eluate, hexane / ethyl acetate (1 
: 1)) purification was carried out on the residue, and the target N-(t-butoxycarbonyl)-3, 4- 
dihydroxy-L-phenylalanine methyl ester (13.4 g) was obtained. 

ESMS: m/z 312 (MH+). 

2) 2,6-dichlorobenzyl chloride (17.3 g) was added at room temperature to DMF (15 ml) 
suspension of N-(t-butoxycarbonyl)-3,4-dihydroxy-L-phenylalanine methyl ester (2.5 g), 
potassium carbonate (2.22 g) and n-Bu4NI (0.297 g). The mixture was stirred at room 
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temperature overnight, and it was diluted with water, and extraction was carried out with ether. 

The liquid extract was dried with magnesium sulfate, and evaporation was caused. Silica gel column 

chromatography (eluate, hexane / methylene chloride / ethyl acetate (5:5:1)) purification was 

carried out on the residue, and N-(t-butoxycarbonyl)-3,4-bis (2,6-dichlorobenzyl oxy)-L- 

phenylalanine methyl ester (2.0 g, ESMS: m/z 630 (MH+)), N-(t-butoxycarbonyl)-3-(2,6- 

dichlorobenzyl oxy)-4-hydroxy-L-phenylalanine methyl ester (0.39 g, ESMS: m/z 470 (MH+)) 

and N-(t-butoxycarbonyl)-4-(2,6-dichlorobenzyl oxy)-3-hydroxy-L-phenylalanine methyl ester 

(0.45 g, ESMS: m/z 470 (MH+)) were obtained respectively. 

3) Methyl iodide (0.072 ml) was added to DMF (4.0 ml) suspension of N-(t-butoxycarbonyl)-4- 
(2,6-dichlorobenzyl oxy)-3-hydroxy-L-phenylalanine methyl ester (0.45 g), potassium carbonate 
(0.199 g) and n-Bu4NI (0.035 g), and the mixture was stirred overnight at room temperature. 
DMF was eliminated, and the residue was distributed with water and ethyl acetate. The organic 
layer was separated, and aqueous solution was extracted with ethyl acetate. The liquid extract were 
combined, dried with magnesium sulfate, and evaporation was caused. Silica gel preparative TLC 
(eluate, hexane / methylene chloride ethyl acetate (3:3:1)) purification was carried out on the 
residue, and N-(t-butoxycarbonyl)-4-(2,6-dichlorobenzyl oxy)-3-methoxy-L-phenylalanine 
methyl ester (0.396 g) was obtained. 

ESMS: m/z 484 (MH+). 

4) To methanol (10 ml) suspension of 10 % Pd-carbon and product obtained as above (0.39 g) 
was blown hydrogen gas at room temperature overnight. The catalyst was filtered with celite, and 
the filtrate was evaporated. Silica gel preparative TLC (eluate, methylene chloride / methanol (10 
: 1)) purification was carried out on the residue, and N-(t-butoxycarbonyl)-4-hydroxy-3- 
methoxy-L-phenylalanine methyl ester (0.21 g) was obtained. 

ESMS: m/z 348 ((M+Na)+). 

5) Anhydrous pyridine (0.15 ml) was added while stirring at 0°C to methylene chloride (3.0 ml) 
solution of product obtained as above (0.2 g). Anhydrous trifluoromethanesulfonic acid (0.16 ml) 
was added dropwise, and the mixture was warmed to room temperature slowly and stirred at room 
temperature for three hours. The mixture was diluted with methylene chloride, washed 
successively with IN hydrochloric acid, aqueous sodium chloride, saturated sodium bicarbonate and 
aqueous sodium chloride. The organic layer was dried with magnesium sulfate, and evaporation 
was caused, and N-(t-butoxycarbonyl)-3-methoxy-4-trifluoromethane sulfonyl oxy-L- 
phenyialanine methyl ester (0.28 g) was obtained. 

ESMS: m/z 457 [(M + Na]+). 



6) DME (2.0 ml) solution of product obtained as above (0.28 g) was added under nitrogen to 
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DME (2.0 ml) solution of 2-methoxybenzene boronic acid (0.112 g) and potassium carbonate 

(0.21 g). Pd(PPh3>4 (0.1 2g) was added, and the mixture was heated at 65°C for 48 hours, cooled, 

filtered, and solvent was evaporated. The residue was extracted with ethyl acetate, and the extract 

was washed with water, dried and evaporated. Silica gel preparative TLC (eluate, hexane / ethyl 

acetate (3 : 1)) purification was carried out on the residue, and N-(t-butoxycarbonyl)-3-methoxy- 

4-(2-methoxyphenyl)-L-phenylalanine methyl ester (0.02 g) was produced. 

ESMS: m/z 438 ((M+Na)+). 

7) TFA / methylene chloride (1 mL, 50 % v / v) mixture of product obtained as above (0.055 g) 
was stirred at room temperature for one hour, evaporated and dried under a high vacuum. DIEA 
(0.069 ml) and continuingly, 2,6-dichlorobenzoyl chloride (0.02 ml) / methylene chloride (1 ml) 
solution were added to ice cooled solution of the residue methylene chloride (2 ml). The mixture 
was warmed to room temperature, and stirred overnight. After carrying out the ordinary work up 
with a form same as in Production Example 1, silica gel preparative TLC (eluate, hexane / ethyl 
acetate (2 : 1)) purification was carried out with crude substance, and the N-(2,6- 
dichlorobenzoyl)-3-methoxy-4-(2-methoxyphenyl)-L-phenylalanine methyl ester (0.04 g) was 

obtained. 

ESMS: m/z 488 (MH+). 

8) The product obtained as above (0.04 g) was hydrolysed using LiOH with a form same as in 
description of Production Example 1-5) and the title compound (17.8 mg) was obtained, 
mp. 100-102°C. ESMS: m/z 474 (MH+). 

The following compounds were produced from the corresponding substances in the same way as in 
process described in the aforesaid Production Examples. 
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Production 
Example 



Chemical structural formula 



76 



77 




OCH, 



a o 



78 



79 



80 




OCH 3 



"COOH 



Oil 

CHj H 




0 V 





81 



HOOC 




XOOH 



m/g (MHQ 



419 



533 



403 



M8 



501 



405 
(M") 



© Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



J2001-089368 
PAGE 90 



CAUTION : TRANSLATION STANDARD 
IS POST-EDITED MACHINE TRANSLATION 



(0196) 
Table 3 
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(0197) 
Table 4 



1 

Production 
Example 


pi 


m/z (MH') 


91 




419 


92 


H 


444 


93 


Ct— / \— — 


4U 


94 


Me—£i> 

CI 


425 


95 


o 


403(M*) 


96 


Br 


464 


97 




417(M*) 




OCH, 




98 




436{M*) 


99 


OH 


406 (M*) 


99 


a 


458 


101 




420(M*) 


101981 


I 

Production 
Example 




m/z (MH*) 


102 




432 


103 




377(M*) 


104 




433 


106 




433 


106 




563 


107 




663 
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(0199) 
Table 6 




(0200) 
Table 7 





CI O y 






Production 
Example 


6V 


"R 4 






R 4 


ra/z (MH*) 


111 


-H 


-COOH 


414 


112 


.Me 


-COOH 


428 


113 


-CF 3 


-COOH 


481 


114 


-CH 2 NHCH 2 Ph 


-COOMe 


547 


115 




-COOMe 


534 


116 




-COOMe 


534 
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(0201) 
Table 8 









Production -i 


^s^-q H 




Example 


R 8 


m/z (MH*) 


117 


-Q-CH, 


428 


118 


— f>-OCH 3 


444 


119 


OCH 3 

-fS 


444 


120 


OCHzCHs 


468 


121 


OCOCH 3 


456 


122 


-€% 


429 


123 


NHS0 2 CH 3 

-d 


607 


124 


NHCOCH3 


471 


125 


NHCO2CH3 


487 


126 


NHCO(CH2)4CH 3 


527 
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(0203) 
Table 10 



Production 
Example 

127 



128 



129 



130 
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a 



to 



COOMe 



COOH 



COOH 



COOH 
[£i u l 



m/z (MH + ) 



429 



420 



415 



454 




R 9 OCH 3 



Production 
Example 


R 9 . 




m/z (MHO 


131 


OH 


H 


518 


132 


H 


'^ N *N(CH 2 CH 3 ) 2 


559 


133 


H 




573 


134 

A 1 3 b : N - 1 2 


H 


1 ^>#»^> 


589 



(0204) 

Production Example 135 

N-f2>6>dichlorobenzovn-4-(2.6-difluorophenvlVL-phen vIalanine 



1) N-(2,6-dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester was produced 
by process same as in description of Production Example 5-1) and 2). 



2) Pd(PPh3)4 (0.34 g) was added under nitrogen to dioxane (30 ml) mixture of the product 
obtained as above (3.00 g), stannic hexamethyl (1.96 g) and anhydrous LiCl (0.76 g), and the 
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mixture was heated at 98°C for three hours. The mixture was cooled, diluted with ethyl acetate, 

filtered with celite, and evaporation was caused. Silica gel column chromatography (eluate, ethyl 

acetate / hexane (1 : 3)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)- 

4-trimethyl stannio-L-phenylalanine methyl ester (2.46 g) was obtained. 

ESMS: m/z 516 (MH+) and 514 (M-H)-. 



3) Pd(PPh3)4 (0.02 g) was added under nitrogen to the product obtained as above (0.17 g) and 1- 
bromo-2,6-difluorobenzene (95 mg) / toluene (2 ml) mixture, and the mixture was heated at 
110°C for two hours. The mixture was evaporated. Silica gel column chromatography (eluate, 
ethyl acetate / hexane (1 : 3)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-(2,6-difluorophenyl)-L-phenylalanine methyl ester (58 mg) was obtained. 
ESMS: m/z 464 (MH+), 486 (M++Na) and 562 (M-H)-. 



4) The product obtained as above (0.058 g) was hydrolysed using LiOH as described in Production 
Example 1-5) and the title compound (0.04 g) was obtained. 
ESMS: m/z 450 (MH+), 472 (M++Na) and 448 (M-H)-. 



The following compounds (Production Examples 136-140) were produced by a production 
method same as in description of Production Example 135 except that l-bromo-2,6- 
difluorobenzene was replaced by necessary bromobenzene. 



(0205) 
Table 11 




Production 




MS, m/z 


Example 
136 




449 (M-H)" 


137 


-o 


415 (MH*) 


138 


NC 


439 (MH*) 


139 


MeO 


492 (MH*) 


140 


CF 3 


498 (MH + ) 



(0206) 
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The following compounds (Production Examples 141-146) were produced by a production 

method same as in description of Production Example 5 except that 2-methoxybenzene boronic 

acid was replaced by necessary benzene boronic acid. 



(0207) 
Table 12 



CI o 



N"XOOH 
H 



Production 
Example 


R 6 


MS:m/z 


mp.°C 


141 


CI 

-0 

a 


484 (MH*) 




142 


NC 
MeO 


499(MH + ) 




143 


MeS 


460(MH + ) 




144 


MeO 

-ft 

MeO 


476<MH*) 




145 


Me 

-p 

Me 


442(MH*) 


200-201 










146 


CF 3 


550(MH*) 


259-260 



(0208) 

The following compounds (Production Examples 147-149) were produced by process same as in 

description of Production Example 7 except that 1,3-dimethoxybenzene was replaced by 
necessary benzene. 
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R 6 



MeO Me 



MeO Me 



OMe 



MeO 
MeO 



MeO 

— ^)-n-Pr 
MeO 



MS: m/z 



532 (MHO 



488 (MH*) 



516 (MH*) 



mp.°C 



114-115 



233-234 



238-239 



(0210) 

Production Example 150 

N-(2.6-dichlorobenzoyO-4-(2-cyano-6-carbamoyl phenvD-L-phenvlalanine . 



1) N-(2,6-dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester (0.5 g) was 
added under nitrogen to DME / water (10 mL / 0.5 mL) mixture of 2,6-dicyanobenzene boronic 
acid (0.516 g) and anhydrous potassium carbonate (0.52 g). Pd(PPh3)4 catalyst (0.1 g) was added, 
and the mixture was heated at 80°C for five hours. The mixture was cooled, diluted with ethyl 
acetate, and washed successively with water and aqueous sodium chloride. The organic layer was 
dried with magnesium sulfate and evaporated, and silica gel column chromatography (eluate, ethyl 
acetate / hexane (3:1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)- 
4-(2-cyano-6-carbamoyl phenyl)-L-phenylalanine methyl ester (325 mg) was obtained. 
ESMS: m/z 496 (MH+), 494 (M-H)-. 



2) The product obtained as above (150 mg) was hydrolysed using LiOH as described in Production 
Example 1-5) and the title compound (0.06 g) was obtained. 
MS: m/z 465 (MH+). 

(0211) 

Production Example 151 

N-f2.6-dichlorobenzovl)-4-(2.6-dicvano phenvO-L-phenvIalanine . 
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1) N-(2,6-dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester (0.5 g) was 

added under nitrogen to toluene (10 ml) mixture of 2,6-dicyanobenzene boronic acid (0.516 g) 

and anhydrous potassium carbonate (0.2 g). Pd(PPh 3 )4 (0.1 g) was added, and the mixture was 

heated at 90°C for eight hours. The mixture was cooled, diluted with ethyl acetate, and washed 

successively with water and aqueous sodium chloride. The organic layer was dried with magnesium 

sulfate and evaporated, and silica gel column chromatography (eluate, ethyl acetate / hexane (1 : 

1) ) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2,6-dicyano 
phenyl)-L-phenylalanine methyl ester (58 mg) was obtained. 

2) The product obtained as above was hydrolysed by a production method same as in description 
of Production Example 1-5) and the title compound was obtained. 

MS: m/z 482 (MH+). 

(0212) 

Production Example 152 

N-(2.6-dichlorobenzovn-4-[2-fmethvlsulfonvn phenvl]-L-phenvlalanine (152B) and N-(2,6- 
dichlorobenzovlV4-f2-(methvlsulfinvD phenvll-L-phenvlalanine (152A and 152Q. 

1) N-(2,6-dichiorobenzoyl)-4-[2-(methylthio) phenyl]«L-phenylalanine methyl ester (0.35 g) 
was dissolved in methylene chloride (5 ml). The mCPBA (0.255 g) was added at 0°C, and the 
mixture was stirred at 0°C for two hours. The mixture was washed successively with sodium 
bicarbonate aqueous solution, water and aqueous sodium chloride, dried with magnesium sulfate, 
filtered and evaporated. Silica gel column chromatography (eluate, ethyl acetate / hexane (1 : 3)) 
purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2-(methylsulfonyl) 
phenyl]-L-phenylalanine methyl ester (0.125 g, ESMS: m/z 506 (MH+), 528 (M-H-Na), 504 
(M+-1)) and N-(2,6-dichlorobenzoyl)-4-[2-(methylsulfinyl) phenyl]-L-phenylalanine methyl 
ester (mixture of 2 diastereomers, 0.227 mg, ESMS: m/z 490 (MH+), 512 (M-H-Na), 488 (M-l)-) 
were obtained. 

2) N-(2,6-dichlorobenzoyl)-4-[2-(methylsulfonyl) phenyl]-L-phenylalanine methyl ester was 
hydrolysed using LiOH as described in Production Example 1-5), and N-(2,6-dichlorobenzoyl)-4- 
[2-(methylsulfonyl) phenyl]-L-phenylalanine (152B) was obtained. 

ESMS: m/z 492 (MH+), 514 (M++Na), 491 (M-H)-. 

3) N-(2,6-dichlorobenzoyl)-4-[2-(methylsulfinyl) phenyl]-L-phenylalanine methyl ester 
(mixture of 2 diastereomers) was hydrolysed using LiOH as described in Production Example 1-5), 
and N-(2,6-dichlorobenzoyl)-4-[2-(methylsulfinyl) phenyl]-L-phenylalanine (mixture of 2 
diastereomers) was obtained. The mixture was dissolved in methylene chloride, and a solid was 
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recovered by filtration, washed with methylene chloride and dried, and one of diastereomer of N- 

(2,6-dichlorobenzoyl)-4-[2-(rnethy lsulfinyl) phenyl]-L-phenylalanine ( 1 52 A) (80 mg) was 

obtained. 

ESMS: m/z 476 (MH+), 498 (M++Na), 474 (M-H)-. 

iH-NMRCDMSO-c^): 6 2.41 (s, 3H), 2.97 (m, 1H), 3.2 (dd, 1H), 4.72 (m, 1H), 7.32 (m, 3H), 
7.4 (m, 5H), 7.6-7.7 (m, 2H), 8.0 (d, 1H), 9.15 (d, 1H). 

The filtrate was evaporated, and the residue was crystallised (from ethyl acetate / hexane), and 
another diastereomer (152C) (44mg) of N-(2,6-dichlorobenzoyl)-4-[2-(methylsulfinyl) phenyl]- 
L-phenylalanine was obtained. 
ESMS: m/z 476 (MH+), 498 (M++Na), 474 (M-H)-. 

1 H-NMR(DMSO-d 6 ): 5'2.43 (s, 3H), 2.98 (m, 1H), 3.22 (m, 1H), 4.74 (m, 1H), 7.32 (m, 3H), 
7.4 (m, 5H), 7.6-7.7 (m, 2H), 8.0 (d, 1H), 9.15 (d, 1H). 

(0213) 

Production Example 153 

N-(2,6-dichlorobenzovlV4-(2.6-dimethoxv-3-fluorophenvn-L-phenvlalanine ( 1 53 A) and N- 
( 2.6-dichlorobenzoyl V4-(2.6-dimethoxv-3 .5-difluoropheny O-L-phenvlalanine ( 1 53BV 

1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (232 mg) 
was dissolved in anhydrous acetonitrile (10 ml) under nitrogen, and 3,5-dichloro-l-fluoro 
pyridinium trifluoromethanesulfonate (85 %, 353 mg) was added, and the mixture was refluxed 
for one day. Furthermore, 3,5-dichloro-l-fluoro pyridinium trifluoromethanesulfonate (175 mg) 
was added and the mixture was further refluxed for one day. Thereafter, mixture was 
concentrated, and the residue was dissolved in water, and extraction was carried out with 
methylene chloride. The liquid extract was washed with saturated sodium bicarbonate and water, 
dried with magnesium sulfate, filtered, and evaporation was caused. Silica gel preparative TLC 
(eluate, hexane / ethyl acetate (5:1-2:1)) purification was carried out on the residue, and N- 
(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3-fluorophenyl)-L-phenylalanine methyl ester ( 1 09 
mg) and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3,5-difluorophenyl)-L-phenylalanine methyl 
ester (37 mg) were obtained. 

2) Two products obtained as above were separately hydrolysed by process same as in description 
of Production Example 1-5), and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3-fluorophenyl)-L- 
phenylalanine (153A) (mp. 228-229°C, MS: m/z 492 (MH+)) and N-(2,6-dichlorobenzoyl)-4- 
(2,6-dimethoxy-3,5-difluorophenyl)-L-phenylaIanine (153B) (mp. 201-202°C, MS: m/z 510 
(MH+)) were obtained. 
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(0214) 

Production Example 154 

N-(2,6-dichlorobenzovl > )-4-(2.3-methvIene dioxy-5-fluoro-6-methoxyphenyO-L-phenvlalanine. 
The title compound was produced using the same procedures as in description of Production 
Example 153. 
mp. 198-199°C. 



Production Example 155 

N-(2,6-dichlorobenzovl > )-4-[4-(N-allvl-N-t-butoxvcarbonvl amino)-2,6-dimethoxvphenvl]-L- 
phenylalanine . 

1) 4-(N-allyl-N-t-butoxycarbonyl amiho)-2,6-dimethoxybenzene boronic acid and N-(2,6- 
dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine methyl ester were subjected to a 
coupling reaction by process same as in description of Production Example 7-2), and N-(2,6- 
dichlorobenzoyl)-4-[4-(N-allyl-N-t-butoxycarbonyl amino)-2,6-dimethoxyphenyl]-L- 
phenylalanine methyl ester was obtained. 

2) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound was obtained. 

mp. 138-139°C, MS: m/z 629 (MH+). 

(0216) 

Production Example 156 

N-(2,6-dichlorobenzoyn-4-(4-arvlamino-2.6-dimethoxyphenvl > )-L-phenvlalanine . 

1) N-(2,6-dichlorobenzoyl)-4-[4-[(N-allyl-N-t-butoxycarbonyl amino)-2,6-dimethoxyphenyl]-L- 
phenylalanine methyl ester (1.25 g) was dissolved in methylene chloride (10 ml), and TFA (10 
ml) was added, and the mixture was stirred at room temperature under nitrogen for one hour 30 
minutes. The mixture was evaporated, and the residue was dissolved in methylene chloride, 
washed with saturated sodium bicarbonate, dried with magnesium sulfate, filtered, and evaporation 
was caused. Silica gel column chromatography (eluate, hexane / ethyl acetate (5:1-1:1)) 
purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(4-arylamino-2,6- 
dimethoxyphenyl)-L-phenylalanine methyl ester (938 mg) was obtained. 

2) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound was obtained. 

mp. 262-263°C (degradation), MS: m/z 529 (MH+). 
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(0217) 

Production Example 157 

N>(2,6-dichlorobenzoyl)-4-(4-amino-2,6-dimethoxyphenyn-L-phenylalanine. 

1) N-(2,6-dichlorobenzoyl)-4-(4-arylamino-2,6-dimethoxyphenyl)-L-phenylalanine methyl ester 
(0.93 g) was dissolved in acetonitrile / water (40 mL, 84 : 16) under nitrogen. Wilkinson catalyst 
(79 mg) was added, and the mixture was boiled. Two hours were allowed to pass, and catalyst (170 
mg) was added furthermore, and the reaction was continued for further six hours. The solvent was 
evaporated, and remaining water was evaporated together with acetonitrile. Silica gel preparative 
TLC (eluate, hexane / ethyl acetate (2:1-1 : 2)) purification was carried out on the residue, and 
N-(2,6-dichlorobenzoyl)-4-(4-amino-2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (708 
mg) was obtained. 

2) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound was obtained. 

mp. 221-222°C, MS: m/z 489 (MH+). 

(0218) 

Production Example 158 

N-(2.6-dichlorobenzoyn-4-(4-methoxvcarbonvlamino-2.6-dimethoxyphenyl)-L-phenylalanine . 
By a production method same as in description of Production Example 64, the title compound 
was obtained by reacting N-(2,6-dichlorobenzoyl)-4-(4-amino-2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester and MeOCOCl instead of MeS02Cl. 
mp. 235-236°C, MS: m/z 548 (MH+). 

(0219) 

Production Example 159 

N-(2,6-dichlorobenzovn-4-(4-acetylamino-2,6-dimethoxvphenvl)-L-phenvlalanine . 

By a production method same as in description of Production Example 64, the title compound 

was obtained by reacting N-(2,6-dichlorobenzoyl)-4-(4-amino-2,6-dimethoxyphenyl)-L- 

phenylalanine methyl ester and MeCOCl instead of MeS02Cl. 

mp. 243-244°C, MS: m/z 531 (MH+). 

(0220) 

Production Example 160 

N-(2,6-dichlorobenzovIV4-[4-(3-methyl ureide)-2.6-dimethoxvphenyl]-L-phenylalanine . 

By a production method same as in description of Production Example 70, the title compound 
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was obtained by reacting N-(2,6-dichlorobenzoyl)-4-(4-amino-2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester and MeNCO instead of MeNCS. 
mp. 206-207°C, MS: m/z 547 (MH+). 

(0221) 

Production Example 161 

N-(2,6-dichlorobenzovn-4-[4-[3-(2-methvlphenvl > ) ureide1-2,6-dimethoxvphenyl]-L- 

phenvlalanine . 

By a production method same as in description of Production Example 70, the title compound 
was obtained by reacting N-(2,6-dichlorobenzoyl)-4-(4-amino-2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester and 2-methylphenyl isocyanate instead of MeNCS. 
mp. 194-195°C, MS: m/z 622 (MH+). 

(0222) 

Production Example 162 

N-( , 2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-G-methvlthio ureide) phenvl]-L-phenvlalanine . 
The title compound was produced with starting from the N-(2,6-dichlorobenzoyl)-4-(2,6- 
dimethoxy-4-aminophenyl)-L-phenylalanine methyl ester by a production method same as in 
description of Production Example 70. 
MS: m/z 562 (MH+), mp. 197-198°C 

(0223) 

Production Example 163 

N-(2 < 6-dichlorobenzoyl)-4-[2 < 6-dimethoxv-4-[(methylsulfonyl) amino] phenyl]-L- 

phenvlalanine . 

The title compound was thereby obtained with starting from the N-(2,6-dichlorobenzoyl)-4-(2,6- 
dimethoxy-4-aminophenyl)-L-phenylalanine methyl ester with form same as in description of 
Production Example 64. 
MS: m/z 567 (MH+), mp. 154-155°C. 

(0224) 

Production Example 164 

N-(2.6-dichlorobenzovn-4-[2,6>dimethoxy-4-(dimethvlamino) phenyl]-L-phenylalanine . 
The title compound was thereby obtained with form same as in description of Production 
Example 27, starting from the N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-4-aminophenyI)-L- 
phenylalanine methyl ester. 



MS: m/z 517 (MH+). 
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(0225) 

Production Example 165 

N-(2.6-dichlorobenzovlV4-(4-methvlcarbamo 

1) 4-(l,3-dioxolan-2-yl)-2,6-dimethoxybenzene boronic acid was reacted with N-(2,6- 
dichlorobenzoyl)-0-(trifluorometnane sulfonyl)-L-tyrosine methyl ester using the same 
procedures as in description of Production Example 7-2), and N-(2,6-dichlorobenzoyl)-4-[4-(l,3- 
dioxolan-2-yl)-2,6-dimethoxyphenyl]-L-phenylaIanine methyl ester was obtained. 

2) The product obtained as above was dissolved in THF (60 ml), and 5 % hydrochloric acid (30 
ml) was added to said solution. The mixture was stirred at room temperature under nitrogen for 
three hours. The mixture was evaporated, and water (50 ml) was added to the said residue. The 
mixture was extracted with methylene chloride, dried with magnesium sulfate, filtered, and 
evaporation was caused. Silica gel column chromatography (eluate, hexane / ethyl acetate (2:1-1 
: 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(4-formyl-2,6- 
dimethoxyphenyl)-L-phenylalanine methyl ester (2.06 g) was obtained. 

3) The product obtained as above was oxidised by a production method same as in description of 
Production Example 52-1), and N-(2,6-dichlorobenzoyl)-4-(4-carboxy-2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester was obtained. 

4) The product obtained as above was reacted with methylamine by a production method same as 
in description of Production Example 53, and the title compound was thereby obtained. 

MS: m/z 531 (MH+), mp. 251-252°C. 

(0226) 

The following compounds (Production Examples 166-171) were produced using N-(2,6- 
dichlorobenzoyl)-4-(4-carboxy-2,6-dimethoxyphenyl)-L-phenylalanine methyl ester and suitable 
amine by a process same as in description of Production Example 53. 
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COOH 



1 

Production 
Example 


R" 


mlz 
MH* 


mp.°C 


166 


•CONMe 2 


545 


219-221 


167 


-CONHBn 


607 


153-154 


168 


-CONH-i-Pr 


559 


261-262 


169 


-CONHCCH^OH 


575 


222-223 


170 


j — V 
-CON N-Me 

\ r 


614 


234-235 


171 




630 


268-269 



(0228) 

Production Example 172 

N-r2.6-dichlQrobenzovlV4-r4-carboxv-2.6-dimet hoxvphenvlVL-phenylalanine 
N-(2 5 6-dichlorobenzoyl)-4-(4-carboxy-2,6-dimethoxyphenyl)-L-phenylalanine methyl ester was 
hydrolysed by a production method same as in description of Production Example 1-5), and the 
title compound was obtained. 
MS: rn/z 517 (MH+), mp. 277-278°C. 



(0229) 

Production Example 173 

N^2.6-dichlorohenzovlV4-[4-(methanes n1 phonvl amino) carbonyl^^-dimethoxyphenyll-L- 

phenylalanine . 

By a production method same as in description of Production Example 61, the title compound 
was obtained using N-(2,6-dichlorobenzoyl)-4-(4-carboxy-2,6-dimethoxyphenyl)-L- 

phenylalanine methyl ester. 

MS: m/z 595 (MH+), mp. 277-278°C. 



(0230) 

Production Example 174 

N-(2.6-dichlomhenzovlV4-n 6^dimetho x v-3-methoxvmethoxy pheny1)-L-phenylalanine . 
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1) 2,6-dimethoxy-3-methoxymethoxy benzene boronic acid and N-(2,6-dichlorobenzoyl)-0- 
(trifluoromethane sulfonyl)-L-tyrosine methyl ester were subjected to a coupling reaction by 
process same as in description of Production Example 7-2), and N-(2,6-dichlorobenzoyl)-4-(2,6- 
dimethoxy-3-methoxymethoxy phenyl)-L-phenylalanine methyl ester was obtained. 

2) The product obtained as above was hydrolysed according to a production method same as in 
description of Production Example 7-3), and the title compound was obtained. 

MS: m/z 534 (MH+), mp. 156-1 57°C. 



(0231) 

Production Example 175 

N-i2.6-dichlnrohenzovlV4-r2 6-dimeth o ^v-3-hvdroxvohenvn-L-phenylalanine . 

1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3-methoxymethoxy phenyl)-L-phenylalanine 
methyl ester (165 mg) was dissolved in methanol (5 ml), and 4M dioxane solution (1 ml) of 
hydrochloric acid was added to said mixture. The mixture was stirred at room temperature for 
three hours. The mixture was evaporated, and the residue was dissolved in water (40 ml) and 
extraction was carried out with methylene chloride. The liquid extract was dried with magnesium 
sulfate, filtered, and evaporation was caused. Silica gel preparative TLC (eluate, hexane / ethyl 
acetate (3:1-1: 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4- 
(2,6-dimethoxy-3-hydroxyphenyl)-L-phenylalanine methyl ester (145 mg) was obtained. 

2) The product obtained as above was hydrolysed by a production method same as in description 
of Production Example 1-5), and the title compound was obtained. 

mp. 164-165°C, MS: m/z 490 (MH+). 

(0232) 

Production Example 176 

N-r2-chloro-4-tt-butoxvcarhonvn ben7ovn-4-(2-me »hoxvphenvn-L-nhenylalanine. 

1) 2-chloro-4-(t-butoxycarbonyl) benzoic acid was subjected to a coupling reaction using a 
production method same as in description of Production Example 2-1) with release amine derived 
from 4-(2-methoxyphenyl)-L-phenylalanine methyl ester (Production Examples 1-3), and N-[2- 
chloro-4-(t-butoxycarbonyl) benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine methyl ester 
(0.332 g) was obtained. 

3) The product obtained as above (19.8 mg) was hydrolysed by a process same as in description of 

Production Example 1-5), and the title compound (17.5 mg) was obtained. 
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MS: (m/z) 508 (M-H)-. 
(0233) 

Production Example 177 

N-f2-chloro-4-carboxv benzoviy4-(2-methoxvphenvlVL-phenvlalanine. 

1) N-[2-chloro-4-(t-butoxycarbonyl) benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine methyl 
ester (305 mg) was dissolved in anhydrous methylene chloride (2 ml) under nitrogen, and TFA (2 
ml) was added. The mixture was stirred at room temperature for two hours, and N-[2-chloro-4- 
carboxy benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine methyl ester (315 mg) was obtained. 

2) Thereafter, the product obtained as above (48.6 mg) was hydrolysed by a production method 
same as in description of Production Example 1-5), and N-[2-chloro-4-carboxy benzoyl]-4-(2- 
methoxyphenyl)-L-phenylalanine (42.9 mg) was obtained. 

MS: (m/z) 452 (M-H)-. 

(0234) 

Production Example 178 

N-[2-chloro-4-carbamovl benzoviy4-(2-methoxvphenvl)-L-phenvlalanine . 

The title compound was produced using a production method same as in description of Production 

Example 60 from N-[2-chIoro-4-carboxy benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine 

methyl ester. 

MS: (m/z) 451 (M-H)-. 



phenylalanine . 

The title compound was produced using a production method same as in description of Production 
Example 61 from N-[2-chloro-4-carboxy benzoyl]-4-(2-methoxyphenyl)-L-phenylalanine 
methyl ester. 
MS: (m/z) 529 (M-H)-. 

(0236) 

Production Example 180 

N-f 2-chloro-5-f ( trifluoromethane sulfonvD amino! benzov!1-4-( 2-me thoxvphenvn-L- 
phenvlalanine . 

The title compound was produced by production methods same as in description of Production 
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Example 62, 63, 64 and 65 except that 2-chloro-4-nitrobenzoyl chloride in a coupling step of 

Production Example 62 was replaced by 2-chloro-5-nitrobenzoyl chloride. 

MS: (m/z) 555 (M-H)-. 



(0237) - 

Production Example 181 

N-r2-chloro-3-rrtrifluoromethane sulfonvn amino! benzoyIH-(2-methoxyphenyl)-L- 

phenvlalanine . 

The title compound was produced by production methods same as in description of Production 
Example 62, 63, 64 and 65 except that 2-chloro-4-nitrobenzoyl chloride in a coupling step of 
Production Example 62 was replaced by 2-chloro-3-nitrobenzoyl chloride. 
MS: (m/z) 555 (M-H)-. 



(0238) 

Production Example 182 

N-[2.6-dichloro-4-f(trifluoromethane sulfonvn aminol benzoyl]-4-(2-methoxyphenyl)-L- 

phenvlalanine . 

The title compound was obtained by continuously carrying out production method same as in 
description of Production Example 62, 63, 64 and 65 except using 2,6-dichloro-4-nitrobenzoic 
acid (US Patent No 3,423,475) during coupling step of Production Example 62. 
MS: (m/z) 589 (M-H)-. 

(0239) 

Production Example 183 

N-[2-chloro-4^ftrifluoromethane sulfonvn a mino ] benzovl1-4-(2,6-dimethoxyphenyl)-L- 
phenvlalanine . 

The title compound was obtained by continuously carrying out production method same as in 
description of Production Example 62, 63, 64 and 65 except that 4-(2-methoxyphenyl)-L- 
phenylalanine methyl ester was replaced by 4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl 
ester. 

MS: (m/z) 585 (M-H)-. 
(0240) 

Production Example 184 

N-[2.6-dichloro-4-r(trifluoromethane sulfonvn aminol benzo v l l - 4-(2,6-dim ethoxyphenyl)-L- 
phenvlalanine . 

The title compound was obtained by continuously carrying out production method same as in 
description of Production Example 62, 63, 64 and 65 except that 2,6-dichlorobenzoyl chloride 
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was replaced by 2,6-dichloro-4-nitrobenzoyl chloride, and 4-(2-rnethoxyphenyl)-L-phenylalanine 

methyl ester was replaced by 4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester. 

MS: (m/z) 619 (M-H)-. 



(0241) 

Production Example 185 

N-r2-chloro-6-r(trifluoromethane sulfonvtt amino! benzoyl!-4-(2-methoxyphenyl)-L- 

phenvlalanine . 

The title compound was produced by production methods same as in description of Production 
Example 62, 63, 64 and 65 except using 2-amino-6-chlorobenzoic acid. 
MS: (m/z) 555 (M-H)-. 

(0242) 

Production Example 186 

N-[2-chloro-3-[(trifluorornethane sulfonvH amino! benzoyl]-4-(2-methoxyphenyl)-D- 

phenvlalanine . 

i 

Starting from the 4-(2-methoxyphenyl)-D-phenylalanine methyl ester, the title compound was 
obtained by a production method same as in description of Production Example 62, 63, 64 and 
65. 

MS: (m/z) 555 (M-H)-. 
(0243) 

The following compounds (Production Examples 187-193) were produced by production method 
same as in description of Production Example 62, 63, 64 and 65 except that MeS02Cl was 
replaced by necessary aryl chloride sulfonyl. 

(0244) 

Production Example 187 

N-[2-chloro-4-r[(4-trifluoromethvlphenvn sulfonvl] ami n o! benzovn-4-(2-methoxyphenyl)-L- 
phenvlalanine . 

ESMS: m/z 655 (M++Na), 633 (MH+), 631 (M-H)-. 



(0245) 

Production Example 188 

N-[2-chloro-4-ftosvl amino) benzovl1-4-(2-methoxvphenvn-L-phenylalan ine. 
ESMS: m/z 601 (M++Na), 579 (MH+), 577 (M-H)-. 
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(0246) 

Production Example 189 

N-[2-chloro-4-rr(4-fluorophenvn sulfonvll amino] benzovn-4-(2-methoxyphenvn-L- 
phenvlalanine. 

ESMS: m/z 605 (M++Na), 583 (MH+), 581 (M-H)-. 
(0247) 

Production Example 190 

N-[2-chloro-4-rr(4-methoxvphenvn sulfonvll amino] benzovn-4-(2-methoxvphenylVL- 
phenylalanine . 

ESMS: m/z 617 (M++Na), 595 (MH+), 593 (M-H)-. 
(0248) 

Production Example 191 

N-[2-chloro-4-|Y2-thienvl sulfonvD amino] benzovl]-4-(2-methoxvphenvn-L-phenvIalanine . 
ESMS: m/z 593 (M-H-Na), 571 (MH+), 569 (M-H)-. 

(0249) 

Production Example 192 

N-[2-chloro-4-rr(2-methvlphenvn sulfonvl] amino] benzovl]-4-f2- methoxvphenvn-L- 
phenylalanine . 

ESMS: m/z 601 (M++Na), 579 (MH+), 577 (M-H)-. 
(0250) 

Production Example 193 

N-f2.6-dichloro-4-lY2-thienvl sulfonvl) amino! benzovn-4-(2.6-dimethoxyphenvn-L- 
phenvlalanine 

mp. 141-142°C. ESMS: m/z 635 (MH+). 
(0251) 

Production Example 194 

N-[4-(3-benzvlthio ureideV2-chlorobenzovl]-4-(2-methoxvphenvn-L-phenvlalanine . 

1) DMF (1.5 ml) solution of N-(4-amino-2-chlorobenzoyl)-4-(2-methoxyphenyl)-L- 
phenylalanine (57 mg) was added to l,l'-thiocarbonyl diimidazole (28 mg) dissolved in DMF (1 
ml) at 0°C under nitrogen over a period of two hours 30 minutes. Thereafter, mixture was slowly 
warmed to room temperature and stirred for further two hours. Benzylamine (21 u,L) was added, 
and the produced mixture was stirred at 80°C for two hours. The mixture was concentrated, and 
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the residue was dissolved in methylene chloride and was washed with IN hydrochloric acid and 
water. The organic layer was dried with magnesium sulfate, filtered, and evaporation was caused. 
Silica gel preparative TLC (eluate, methylene chloride / methanol / E13N (100 : 1 : 1)) 
purification was carried out on the residue, and a solid was obtained. The said solid was dissolved in 
methylene chloride, washed with IN hydrochloric acid, dried, and evaporation was caused, and N- 
[4-(3-benzylthio ureide)-2-chlorobenzoyl]-4-(2-methoxyphenyl)-L-phenylalanine methyl ester 
(42 mg) was obtained. 

2) The product obtained as above was hydrolysed by a production method same as in description 
of Production Example 1-5), and the title compound (26.9 mg) was obtained. 
ESMS:m/z572 (M+-l). 



(0252) 

The following compounds (Production Examples 195-198) were produced with a form same as 
description of Production Example 70 except that methylisothiocyanate was replaced by suitable 
isothiocyanate compound. 



(0253) 
Table 15 



OMe 




Production 
Example 


R" 


R 1 * 


R" 


MS:m/z 


mp.°C 


196 


i-Pr 


H 


H 


524 (M-H)' 




196 


Et 


H 


H 


530 (M-H) 


155-166 


107 


Ph 


H 


H 


568 (M-H) 


145-146 


198 


Me 


CI 


-OMe 


546 (M-OH) + 


189-190 



(0254) 

The following compounds (Production Examples 199-204) were produced with form same as in 
description of Production Example 64, 69 or 70. 
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(0255) 
Table 16 




Production 
Example 


R lB 


m/z MH* 


mp.°C 


199 


Ac 


531 


227-229 


200 


EtOCO 


561 


185-187 


201 


MeOCO 


547 


147-149 


202 


ZMeCer^NHCO 


622 


182-184 


203 


MeNHCO 


546 


110-112 


204 


H 8 NCO 


532 


220-221 



(0256) 

Production Example 205 

N-(4-ureide-2.6-dichlorobm^ 

The title compound was produced using a production method same as in description of Production 
Example 69. 

ESMS: m/z 575 (MH+). mp. 217-219°C. 
(0257) 

Production Example 206 

N-(4-amino-2.6-dichlorobenzovlV4-(2.6-dimetho xvphenvlVL-phenylalanine. 

The title compound was produced using the same procedures as in description of Production 

Example 63. 

ESMS: m/z 489 (MH+). mp. 221-222°C (degradation). 

The following compounds (Production Examples 207-208) were produced by process same as in 
description of Production Example 2. 
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si m<y.2. 
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OMe 



Production - 
Example 




m/z MH* 


mp.°C 


207 


Br 


554 


184-185 


208 


OH 

/Wol rt 


490 

1 7. 1 9.^<frftK£ 


262-253 
—— j* 1 



(0259) 

The following compounds (Production Examples 209-212) were produced with form same as in 
description of Production Example 1 and 2 except that 2,6-dichlorobenzoyl chloride and (S)-2- 
phenylpropionic acid were replaced by necessary benzoyl chloride and benzoic acid. 



(0260) 
Table 18 




Production ■ 
Example 


R' 


R 2 


m/z MH + 


mp.°C 


209 


OH 


CI 


426 




210 


H 2 NSO z 


H 


455 




211 


MeSO* 


CI 


488 




212 


Bt 


CI 


490 


62-63 


9 1 q . M — 19 — ( O «_^/rn 







(0261) 

Production Example 213 

N-f2-(2.6-dichlorophenvn propionvl1-4-(2-methoxvphenvl)-L- phenYlalanine. 

1) (2,6-dichlorophenyl) acetic acid (2.55 g) was dissolved in anhydrous methanol (60 ml), and 
HC1 (gas) was aerated to said mixture, and the produced solution was stirred at room temperature 
for 18 hours. Thereafter, solvent was evaporated, and (2,6-dichlorophenyl) acetic acid methyl 
ester (2.7g) was obtained. 
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2) LDA (2M heptane / THF / ethyl benzene solution) was added to anhydrous THF (10 ml), and 
the mixture was cooled to -78°C under nitrogen. The product obtained as above (1.1 g) was added 
dropwise, and the mixture was stirred at -78°C for 30 minutes. Mel (0.467 ml) was added, and the 
mixture was warmed to room temperature, and it was stirred overnight. The mixture was 
concentrated. The residue was dissolved with ethyl acetate (75 ml) and washed successively with 
IN hydrochloric acid, water and aqueous sodium chloride. The mixture was dried with magnesium 
sulfate, filtered, and evaporation was caused, and 2-(2,6-dichlorophenyl) propionic acid methyl 
ester (1.11 g) was obtained. 

3) The product obtained as above was dissolved in THF / methanol / toluene (65 mL, 11:1:1) 
and 1M KOH (9.18 ml) was added. The mixture was stirred at room temperature for six hours and 
was heated to 50°C, and it was stirred overnight. Ethanol (5 ml) was added, and the mixture was 
stirred at 60°C for six hours, and it was refluxed overnight. The mixture was concentrated, 
dissolved with water (60 ml), and acidified to pH<2 with IN hydrochloric acid. Product was 
recovered by filtration,, and 2-(2,6-dichlorophenyl) propionic acid (0.84 g) was obtained. 

4) The product obtained as above was subjected to a coupling reaction with 4-(2- 
methoxyphenyl)-L-phenylalanine methyl ester by a production method same as in description of 
Production Example 2, and it was hydrolysed using LiOH, and the title compound was thereby 
obtained. 

ESMS: m/z 472 (MH+). mp. 109-1 10°C. 

The following compounds (Production Examples 214-217) were produced by a production 
method same as in description of Production Example 4. 

(0262) 

Production Example 214 

N-(2 1 6-dichlorobenzoyl)-4-(2-formy l-3-thieny l )-L-phenylalanine 
ESMS: m/z 470 (M++Na), 448 (MH+), 446 (M-H)-. 

(0263) 

Production Example 215 

N-(2 < 6-dichlorobenzovn-4-(5-acetyl-2-thienvl > )-L-phenylalanine 
ESMS: m/z 484 (M++Na), 462 (MH+), 460 (M-H)-, mp. 194-195°C. 

(0264) 

Production Example 216 

N-(2,6-dichlorobenzoyn-4-r(3,5-dimethvl-4-isoxazolvn-2 < 6-dimethoxyphenyl]-L-phenvlalanine 
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ESMS: m/z 433 (MH+), mp. 118.7°C. 
(0265) 

Production Example 217 

N-f2 < 6-dichlorobenzovlV4-(4-pvridvO-L-phenvlalanine 
ESMS: m/z 415 (MH+). 

(0266) 

Production Example 218 

N-(2,6>dichlorobenzovl)-4-(2-hvdroxymethyl-3-thienyn-L-phenylalanine 

N-(2,6-dichlorobenzoyl)-4-(2-formyl-3-thienyl)-L-phenylalanine methyl ester was reduced with 
NaBH4, and continuingly hydrolysed in accordance with Production Example 50, and thereby the 
title compound was produced. 
ESMS: m / z 472 (M++Na), 448 (M-H)-. 

(0267) 

Production Example 219 

N-(2.6-dichlorobenzoylV4-(2-cyano-3-thienvlVL-phenvlalanine . 

1) Dioxane (8 ml) mixture of N-(2,6-dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine 
methyl ester (361 mg), trimethyl (2-cyano-3-thienyl) tin (393 mg), Pd(PPh 3 ) 4 (42 mg) and 
LiCl (93 mg) was stirred at 100°C under nitrogen for 38 hours. The mixture was diluted with ethyl 
acetate, and treated with 10 % NH4CI aqueous solution (6 ml). After stirring at room temperature 
for one hour, mixture was filtered with celite and was washed with ethyl acetate. The organic 
layers were combined, washed successively with water and aqueous sodium chloride, dried with 
magnesium sulphate, and it was evaporated under reduced pressure. Silica gel chromatography 
purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2-cyano-3-thienyl)- 
L-phenylalanine methyl ester (126 mg) was obtained. 

ESMS: m/z 481 (M-H-Na), 459 (MH+), 457 (M-H)-. 

2) The product obtained as above was hydrolysed with LiOH as described in Production Example 
1-5), and N-(2,6-dichlorobenzoyl)-4-(2-cyano-3-thienyI)-L-phenylalanine (110 mg) was 
obtained. 

ESMS: m/z 467 (M++Na), 445 (MH+), 443 (M-H)-. 

The following compounds (Production Examples 220-226) were produced with form same as in 
description of Production Example 32. 
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(0268) 

Production Example 220 

N-(2.6-dichlorobenzovlV4-f2.6-dimethoxv-4-(3-thienvl methoxv) phenvl]-L-phenvlalanine . 
ESMS: m/z 584 (M-H)-. 

(0269) 

Production Example 221 

N-f2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-[(2.6-dichlorophenvn methoxy] phenvl]-L- 
phenylalanine . 

ESMS: m/z 672 (M++Na), 648 (M-H)-. 
(0270) 

Production Example 222 

N-(2 < 6-dichlorobenzovn-4-[2,6-dimethoxv-4-(2-hvdroxvethoxv) phenvl]-L-phenvlalanine . 
ESMS: m/z 556 (M++Na), 534 (MH+), 532 (M-H)-. 

(0271) 

Production Example 223 

N-(2.6-dichlorobenzovn-4-f2 < 6-dimethoxv-4-[2-(N.N-dimethvlamino) ethoxv] phenvl]-L- 

phenylalanine . 

ESMS: m/z 561 (MH)+. 

(0272) 

Production Example 224 

N'(2 < 6-dichlorobenzoyi)-4-(3-isopropoxy phenyn-L-phenylalanine . 
ESMS: m/z 494 (M-H-Na), 472 (MH+), 470 (M-H)-. 

(0273) 

Production Example 225 

N- (2,6-dichlorobenzoy l ) -4- (2-isopropoxy pheny l)-L-phenylalanine. 
ESMS: m/z 494 (M-H-Na), 472 (MH+), 470 (M-H)-. 

(0274) 

Production Example 226 

N-(2.6-dichlorobenzovO-4-(2-isopropvl oxv-6-methoxvphenvD-L-phenvlalanine . 
ESMS: m/z 524 (M++Na), 500 (M-H)-. 



(0275) 
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Production Example 227 

N-r2.6-dichlorobenzovn-4^6-methoxv>2-(2-hvdroxvethoxv > l phenvll-L-ohenylalanine. 

1) 6-methoxy-2-methoxymethoxy benzene boronic acid (L92 g) was subjected to a coupling 
reaction with N-(2,6-dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine ethyl ester by a 
production method same as in Production Example 5-3), and N-(2,6-dichlorobenzoyl)-4-(6- 
methoxy-2-methoxymethoxy phenyl>L-phenylalanine ethyl ester (0.942 mg) was obtained. 
ESMS: m/z 532 (MH+), 530 (M-H)-. 

2) To N-(2,6-dichlorobenzoyl)-4-(6-methoxy-2-methoxymethoxy phenyl)-L-phenylalanine 
ethyl ester (938 mg) dissolved in ethanol (25 ml) was added hydrochloric acid (4N dioxane 
solution, 5 mL), and thereafter, mixture was stirred at room temperature under nitrogen for four 
hours. The mixture was diluted with ethyl acetate, washed with water and aqueous sodium chloride, 
dried with magnesium sulfate, and evaporation was caused. Silica gel column chromatography 
(eluate, ethyl acetate / hexane (1 : 2)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-(6-methoxy-2-hydroxyphenyl)-L-phenylalanine ethyl ester (795 mg) was 

obtained. 

ESMS: m/z 488 (MH+), 486 (M-H)-. 

3) DMF (5 ml) mixture of product obtained as above (256 mg), 2-bromoethyl acetate (271 mg) 
and potassium carbonate (217 mg) was stirred at 60°C under nitrogen for 15 hours. The mixture 
was diluted with ethyl acetate, washed with water and aqueous sodium chloride, dried with 
magnesium sulfate, and evaporation was caused. Silica gel column chromatography (eluate, ethyl 
acetate / hexane(l : 5-1 : 3)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-[6-methoxy-2-(2-acetoxy ethoxy) phenyl]-L-phenylalanine ethyl ester (203 
mg) was obtained. 

ESMS: m/z 574 (MH+), 572 (M-H)-. 

4) The product obtained as above (196 mg) was hydrolysed using LiOH (29 mg) as described in 
Production Example 1-5). Crude substance was crystallised from the methylene chloride / ethyl 
acetate / hexane, and the title compound (145 mg) was obtained. 

mp. 158-159°C. ESMS: m/z 526 (M++Na), 504 (MH+), 502 (M-H)-. 

(0276) 

Production Example 228 

N-(2.6-dichlorobenzovn-4-r6-methoxv-2-(2-fluoro ethoxv) phenvll-L-phenylalanine . 

The title compound was produced by same process as in Production Example 227 except that 2- 

bromoethyl acetate was replaced by 2-fluoroethyl bromide. 
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mp. 206-207°C. ESMS: m/z 506 (MH+). 



The following compounds (Production Examples 229-232) were produced using necessary 
benzene boronic acid by a production method same as in description of Production Example 227. 



(0277) 
Table 19 



Production 
Example 



81 



229 



230 



231 




•OCH 2 CH 2 OH 



-OCH 2 CF 3 



-OCH 2 CN 



-OCHiCH^H 



-OCH t CF 3 



-OCH^N 



■OH 



S ; m/ 



m/z (MHO 



534 



610 



mp.°C 
124-125 



93-94 



175-176 



524 175- : 



fM-h)- 



(0278) 

The following compounds (Production Examples 233-241) were produced using necessary 
benzene boronic acid by a production method same as in description of Production Example 228. 



(0279) 

Production Example 233 

N-r?.fi-dichlorob^^vn-4-r2.3-methvlene dioxy-6-f2-methoxyethoxy) phenyl^ 

phenylalanine 

mp. 167-168°C. ESMS: m/z 532 (MH+). 



(0280) 

Production Example 234 

N-.7. 6-dichlorob P n 7 nvn-4-r2.3-methvlene dioxy- 6 - r7 - (N,N-d imethylarnino) ethoxy] phenyll-L- 
phenvlalanine 

ESMS: m/z 545 (MH+), 543 (M-H)-. 



(0281) 

Production Example 235 

N-r?.6-dichlorohenzovn-4-r2.3-methvlene Hinxv-6-imethoxymethoxy) phenyll-L 



phenylalanine 
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(0282) 

Production Example 236 

N-(2.6-dichlornhenzovn-4-P 3-methvlene Hmxv-6-hvdroxvohenyr>-L-phenylalanine 
ESMS: m/z 474 (MH+). 

(0283) 

Production Example 237 

N-r?. 6-dichlornhenzovlV4-P 3-methvlen e riinxv-6-ethoxvnhenvl)-L-phenylalanine 
ESMS: m/z 502 (MH+). 

(0284) 

Production Example 238 

N.f?. 6-dichlornh^7ovlV4-r2.Vn 1 ethvlene di o xv-6-r2-hvdroxvethoxv) phenyll-L-phenylalanine 
ESMS: m/z 518 (MH+), 516 (M-H)-. 

(0285) 

Production Example 239 

N-f2.6-dichlornhen 7 nvn-4-r? ^-methylene d inxy-6-/cvano methoxv) phenyll-L-phenylalanine 
ESMS: m/z 513 (MH+). 

(0286) 

Production Example 240 

N-f2.6-dicbl»rr>hen7.ovn-4-r2 ^-methvl e ne dioxv-6-methoxvphenylH .-phenylalanine 
ESMS: m/z 488 (MH+). 

(0287) 

Production Example 241 

N-(2.6-dichlnrnhenzovn-4-f2 3-ethvl e neriioxv-6- m f,thoxvnhenvl)-T.-phenylalanine 
ESMS: m/z 502 (MH+), mp. 218°C. 



(0288) 

Production Example 242 

N-r? fi-Hich1orohen7ovn-4-r2.6-Hi me thoxv-4- r^m ft thvlamino^ methyl] phenyll-L-phenylalanine 

1) DME / water (20 mL / 0.5 mL) mixture of 2,6-dimethoxy-4-[(t-butyl diphenyl silyloxy) 
methyl] benzene boronic acid (5.2 g), N-(2 ) 6-dichlorobenzoyl)-4-bromo-L-phenylalanine ethyl 
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ester (1.71 g), Pd(PPh3>4 (0.44 g) and potassium carbonate (1.59 g) was heated at 80°C under 

nitrogen for 24 hours. The mixture was worked up and refined by a production method same as in 

Production Example 8-3), and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-[(t-butyl diphenyl 

silyloxy) methyl] phenyl]-L-phenylalanine ethyl ester (2.9 g) was obtained. 

ESMS: m/z 770 (MH+). 

2) To ice cooled solution of THF (10 ml) of the product obtained as above (2.9 g) was added 
tetrabutyl ammonium fluoride under nitrogen (4.45 mL, 1M THF solution), and the mixture was 
stirred for two hours. THF was evaporated, and preparative TLC (eluate, hexane-50 % hexane / 
ethyl acetate) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(hydroxymethyl) phenyl]-L-phenylalanine ethyl ester (1.86 g) was obtained. 
ESMS: m/z 532 (MH+). 

3) Methylene chloride (20 ml) mixture of the product obtained as above (1.8 g), CBr4 (2.25 g) 
and Ph 3 P (1.78 g) was stirred overnight at 0°C. The solvent was evaporated, and silica gel 
column chromatography (eluate, hexane-10 % hexane / ethyl acetate) purification was carried 
out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-(bromomethyl) phenyl]-L- 
phenylalanine ethyl ester (0.9 g) was obtained. 

ESMS: m/z 596 (MH+). 

4) Methylene chloride (3 ml) mixture of the product obtained as above (0.15 g) and MeNH 2 (2M 
THF solution, 0.8 mL) was stirred at room temperature for four hours. Silica gel preparative TLC 
(eluate, methylene chloride / ethanol [9.5 : 5], combined with several drops of NH 4 OH) 
purification was carried out with crude mixture, and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy- 
4-[(methylamino) methyl] phenyl]-L-phenylalanine ethyl ester (45 mg) was obtained. 

ESMS: m/z 545 (MH+). 

5) The product obtained as above (0.093 g) was hydrolysed using LiOH (2N solution, 0.175 mL) 
in accordance with Production Example 1-5), and the title compound (75 mg) was obtained. 

mp. 274°C. ESMS: m/z 517 (MH+). 

The following compounds (Production Examples 243-252) were produced with similar form as 
described in Production Example 242 except that MeNH 2 was replaced by necessary amine. 
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Table 20 



Production 
Example 



243 



244 



245 



246 



247 



248 



249 



250 



251 



252 
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R 4 



-COOH 



-COOH 



-COOH 



•COOH 



-COOH 



-COOH 



-COOEt 



-COOH 



-COOH 



-COOH 



-oO 



Me 



.NH(CH«) 8 OH 



-N(Me)CH 2 CH,N(Me) g 



-N N-Me 



— N 



Me 



Physical 
constant 



MS: m/z 557 (MH«) 



MS: m/z 629 (MH*) 



MS: m/z 601 (MH*) 



MS: m/z 547 (MH*) 



MS: m/z 588 (MH+) 



MS: m/z 586 (MET) 



MS: 614 (MH + ) 

mp. 148-150.5°C 
dihydro chloride: 
mp. 235°C 
(degradation) 



MS: m/z 616 (MH*) 



MS: m/z 614 (MH*) 



MS: m/z 614 (MH*) 



(0290) 

Production Example 253 

N-(2.6-dichlorobenzovlV4-[2;6-dimethoxv-4^thiomorpholinornethvn phenvl]-L -phenvlalanine. 



1) DME / water (10 mL / 0.5 mL) mixture of 2,6-dimethoxy-4-(thiomorpholinomethyl) benzene 
boronic acid (1.1 g), N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine ethyl ester (0.71 g), 
Pd(PPh3) 4 (1.0 g) and potassium carbonate (1.00 g) was heated at 80°C under nitrogen for six 
hours. The mixture was worked up, and purification was carried out according to a production 
method of description in Production Example 8-3), and N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(thiomorpholinomethyl) phenyl]-L-phenylalanine ethyl ester (0.15 g) was 
obtained. 

mp. 86-89°C. ESMS: m/z 616 (MH+), hydrochloride: mp. 204-205°C. 



2) The product obtained as above (0.15 g) was hydrolysed using LiOH as described in Production 
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Example 1-5), and the title compound (120 mg) was obtained. 
ESMS: m/z 588 (MH+). 

The following compounds (Production Examples 254-261) were produced from the necessary 
starting material with a form same as in description of Production Example 242 or 253. 

(0291) 

Production Example 254 

N-(2.6-dichlorobenzovn-4-[2.6-dimethoxy-4-[fdiethylamino) methyl] phenvl]-L-phenvlalanine . 
ESMS: m/z 559 (MH+). 

(0292) 

Production Example 255 

N-(2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-f( r N,N-dimethvlamino > ) methyl] phenvl]-L- 

phenvlalanine . 

ESMS: m/z 531 (MH+). 

(0293) 

Production Example 256 

N-(2,6-dichlorobenzoylV4-[2,6-dimethoxy-4-fpiperidinomethyn phenyl]-L-phenylalanine . 
ESMS: m/z 571 (MH+). 

(0294) 

Production Example 257 

N-(2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-(morpholinomethyn phenvl]-L-phenvlalanine 
ESMS: m/z 573 (MH+). 

Production Example 258 

N-f 2,6-dichlorobenzovl)-4-f 2,6-dimethoxv-4-|Y4-benzyl- 1 -piperazinyl) methyl] phenvl]-L- 

phenylalanine 

ESMS: m/z 662 (MH+). 

(0295) 

Production Example 259 

N-(2,6-dichlorobenzoyn-4-[2,6-dimethoxy-4-[(N,N-dimethylamino) methyl] phenyl]-L- 
phenylalahine ethyl ester / hydrochloride 
ESMS: m/z 560 (MH+), mp. 146.5°C. 
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(0296) 

Production Example 260 

N-(2.6-dichlorobenzovlV4-[2.6-dimethoxv-4-(piperidino methvn phenvll-L-phenvlalanine ethyl 

ester / hydrochloride 

ESMS: m/z 600 (MH+), mp. 205.5°C. 

(0297) 

Production Example 261 

N-(2.6-dichlorobenzoylV4-[2.6-dimethoxv-4-(rnorpholinomethyn phenyl]-L-phenylalanine 

ethvl ester / hydrochloride 

ESMS: m/z 601 (MH+), mp. 177.5°C. 

(0298) 

Production Example 262 

N-r2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-r(l-piperazinyn methyl] phenyll-L-ph enylalanine. 

1) N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-[(4-t-butoxycarbonyl-l-piperazinyl) methyl] 
phenyl]-L-phenylalanine ethyl ester was obtained by the same process as in description of 
Production Example 253 except that 2 ? 6-dimethoxy-4-(thiomorpholinomethy1) benzene boronic 
acid was replaced by 2,6-dimethoxy-4-[(4-t-butoxycarbonyl-l-piperazinyl) methyl] benzene 
boronic acid. 

2) Methylene chloride / TFA (5 mL /3 mL) solution of the product obtained as above (0.09 g) 
: was stirred at room temperature for three hours. The mixture was evaporated, and the residue was 

distributed with ethyl acetate and saturated sodium bicarbonate. The ethyl acetate layer was 
washed with water, dried, and evaporation was caused, and N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-[(l-piperazinyi) methyl] phenyl]-L-phenylalanine ethyl ester (70 mg) was 
obtained. 

ESMS: m/z 600 (MH+). 

3) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound (50 mg) was obtained. 

ESMS: m/z 572 (MH+). 

(0299) 

Production Example 263 

N^2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-ahiomorpholinom ethvn phenvll-L-phenvlalanine 
S-oxide (263B) and N-(2.6-dichlorobenzovlV4-[2.6-dimethoxv-4-(thi omorpholinomethyl) 
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phenvl ]-L-phe nvlalanine S.S-dioxide (263B) 

1) The mCPBA (40 mg) was added at -10°C under nitrogen to methylene chloride (3 ml) solution 
of N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-(thiomorpholinomethyl) phenyl]-L- 
phenylalanine ethyl ester (0.1 g), and the mixture was stirred for two hours. The mixture was 
diluted with methylene chloride, washed with saturated sodium bicarbonate and aqueous sodium 
chloride, dried, evaporation was caused, and preparative TLC purification was carried out, and N- 
(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-(thiomorpholinomethyl) phenyl]-L-phenylalanine 
ethyl ester S-oxide (49 mg, ESMS: m/z 633 (MH+)) and N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(thiomorpholinomethyl) phenyl]-L-phenylalanine ethyl ester S,S-dioxide (10 mg, 
ESMS: m/z 649 (MH+)) were obtained. 

2) Two products obtained as above were separately hydrolysed by process same as in description 
of Production Example 1-5), and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4- 
(thiomorpholinomethyl) phenyl]-L-phenylalanine S-oxide (17 mg, mp. 162.8°C, ESMS: m/z 605 
(MH+)) and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-(thiomorpholinomethyl) phenyl]-L- 
phenylalanine S,S-dioxide (7 mg, mp. 230 °C (degradation), ESMS: m/z 649 (MH+)) were 
obtained. 

(0300) 

Production Example 264 

N-f 2.6-dichlorobenzovlV4-r2.6-dimethoxv-4-r2-( 4-methvl- 1 -piperazinyn ethyl] phenyll-L- 

phenvlalanine . 

1) 2,6-dimethoxy-4-(2-hydroxyethyl) benzene boronic acid was subjected to a coupling reaction 
according to a production method of description in Production Example 8-3) with N-(2,6- 
dichlorobenzoyl)-4-bromo-L-phenylaianine ethyl ester, and N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(2-hydroxyethyl) phenyl]-L-phenylalanine ethyl ester (1.3 g) was obtained. 
ESMS: m/z 546 (MH+). 

2) The product obtained as above (1.25 g) was dissolved in methylene chloride, and PI13P (907 
mg) was added, and thereafter the solution was cooled to 0°C. CBr 4 (1.14 g) was added to said 
mixture, and the mixture was stirred at 0°C for two hours. The mixture was distributed with water 
/ ethyl acetate (20 mL each). The organic layer was separated, and the aqueous layer was 
extracted with ethyl acetate (3x20 mL). The organic layers were combined, dried with magnesium 
sulfate, and evaporation was caused. Silica gel column chromatography (eluate, ethyl acetate / 
hexane (3 : 7)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(2-bromoethyl) phenyl]-L-phenylalanine ethyl ester (1.1 g) was obtained. 
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ESMS: m/z610(MH+). 

3) The product obtained as above (200 mg) was dissolved in methylene chloride (3 ml), and N- 
methylpiperazine (0.11 ml) was added. The mixture was stirred at room temperature for 40 
hours, and evaporation was caused. Silica gel column chromatography (eluate, methylene chloride 
/ ethanol (96 : 4)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4- 
[2,6-dimethoxy-4-[2-(4-methyl-l-piperazinyl) ethyl] phenyl]-L-phenylalanine ethyl ester (113 
mg) was obtained. 

ESMS: m/z 628 (MH+). 

4) The product obtained as above was hydrolysed using LiOH as described in Production Example 
3-5), and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-4-[2-(4-methyl-l-piperazinyl) ethyl) 
phenyl]-L-phenylalanine was obtained. 

mp. 178.9°C. ESMS: m/z 600 (MH+). 

(0301) 

Production Example 265 

N'(2.6-dichlorobenzovn-4-[2.6-dimethoxv-4-(2-piperidino ethyl) phenyI]-L-phenvlalanine 
The title compound was synthesized using the same procedures as in description of Production 
Example 264 except that N-methylpiperazine was replaced by piperidine. 
mp. 194.9°C. ESMS: m/z 585 (MH+). 

(0302) 

Production Example 266 

N-(2.6-dichloro thiobenzovn-4-r2.6-dimethoxvphenvl)-L-phenvlalanine . 

1) Xylene (10 ml) mixture of N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester (0.25 g) and Lawesson's reagent (2,4-bis [4-methoxyphenyl]-l,3- 
dithia-2,4-diphosphetane-2,4-disulfide, 0.21 g) was refluxed overnight. The mixture was cooled to 
about 50°C, and water (15 ml) was added, and it was refluxed for two hours. The mixture was 
stirred at room temperature overnight, and evaporation was caused. The residue was distributed 
between ethyl acetate and water. The ethyl acetate layer was washed with water and was dried, and 
evaporation was caused, and N-(2,6-dichloro thiobenzoyl)-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester (0.25 g) was obtained. 
ESMS: m/z 504 (MH+). 



2) The product obtained as above was hydrolysed using LiOH as described in Production Example 
1-5). Silica gel column chromatography (eluate, methylene chloride / methanol (95 : 5)) 
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purification was carried out with the crude product, and the title compound (25 mg) was obtained, 
mp. 180.4°C, ESMS: m/z 490 (MH+). 

(0303) 

Production Example 267 

N-(2,6-dichlorobenzoylV4-f2.6~dimethoxyphenvl)-L-phenvlalanine N-fmethylsulfonvD amide 

1) To N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine (0.1 g) dissolved in 
THF (5 ml) were added oxalyl chloride (0.055 ml) and continuingly one drop of DMF at 0°C 
under nitrogen. The solution was stirred at 0°C for two hours and continuingly at room 
temperature for two hours. THF was evaporated, and fresh THF (5 ml) was added, and the 
solution was evaporated once again. This step was repeated further once again, and the residue 
was dried under vacuum, and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanyl 
chloride was obtained. 

2) To THF (10 ml) solution of the product obtained as above were added MeS02NH2 (0.0292 g) 
and continuing DBU (0.035 ml). The mixture was stirred at room temperature for four hours and 
was heated under reflux for two hours. The mixture was evaporated and the residue was purified 
with silica gel column chromatography (eluate, methylene chloride-3 % methylene chloride / 
methanol)) and recrystallised from methylene chloride / diethyl ether, and the title compound 
(25 mg) was obtained. 

ESMS: m/z 551 (MH+). 

(0304) 

Production Example 268 

N-(2.6-dichlorobenzovn-4-r2.6-dimethoxvphenvn-L-phenvlalanine N-hvdroxv amido 
Sodium bicarbonate (0.21 g) was added to THF / water (5 mL each) solution of NH2OH/ 
hydrochloride (0.14 g) at 0°C, and the mixture was stirred for 30 minutes. N-(2,6- 
dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanyl chloride (0.1 g) dissolved in THF (5 
ml) was added to the said mixture at 0°C, and the mixture was stirred overnight at room 
temperature. The mixture was distributed between ethyl acetate and water. The ethyl acetate 
layer was washed successively with IN hydrochloric acid and aqueous sodium chloride, and drying 
and evaporation were carried out. Silica gel preparative TLC (eluate, 8 % methylene chloride / 
methanol) purification was carried out on the residue, and the title compound (27 mg) was 
obtained. 

ESMS: m/z 489 (MH+). 



(0305) 
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Production Example 269 

N-(2 < 6-dichlorobenzovn-4-f2-methoxvphenvlVL-phenvlalanine N-hvdroxv amido 



1) To methylene chloride (5 ml) solution of N-(2,6-dichlorobenzoyl)-4-(2-methoxyphenyl)-L- 
phenylalanine (0.098 g) and t-butylhydroxylamine (0.047 g) were added BOP reagent (0.17 g) 
and DIEA (0.1 ml) successively, and the mixture was stirred overnight at room temperature. The 
mixture was evaporated, and the residue was dissolved in ethyl acetate (30 ml). The ethyl acetate 
solution was washed successively with IN hydrochloric acid, saturated sodium bicarbonate and 
saturated LiCl, dried with magnesium sulfate, and it was concentrated. The residue was purified 
with silica gel preparative TLC (eluate, hexane / ethyl acetate / methylene chloride (6:1:1)) 
and recrystallised from methylene chloride / hexane and, and N-(2,6-dichlorobenzoyl)-4-(2- 
methoxyphenyl)-L-phenylalanine N-(t-butyl)-N -hydroxy amido (74 mg) was obtained. 
ESMS: m/z515(MH+). 



2) Methylene chloride / TFA (3 mL each) solution of the product obtained as above (0.030 g) 
was stirred at room temperature for 72 hours. The mixture was evaporated, and silica gel column 
chromatography (eluate, methylene chloride-5 % methylene chloride / methanol) purification 
was carried out on the residue, and the title compound (10 mg) was obtained. 
ESMS: m/z 459 (MH+). 

(0306) 

Production Example 270 

(lSVN-(2.6-dichlorobenzovn-2-[4-(2.6-dimethoxvphenvn phenvll-l-(TH-tetrazoI-5-vn 

ethvlamine 

The title compound was produced according to a production method in accordance with J. Med. 
Chem. 41, 1513-1518, 1998. 

1) DMF (5 ml) solution of N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyI)-L-phenylalanine 
(0.17 g), HOBT (0.08 g), DIEA (0.19 ml) and 2-cyanoethyl amine (0.03 ml) was stirred at room 
temperature under nitrogen. EDC (0.14 g) was added after 10 minutes, and the mixture was stirred 
at room temperature under nitrogen. The mixture was diluted with water, and extraction was 
carried out with ethyl acetate. The liquid extract was washed successively with water, IN 
hydrochloric acid, saturated sodium bicarbonate and aqueous sodium chloride, and was dried, and 
evaporation was caused, and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine 
N-(2-cyanoethyl) amide (0.17 g) was obtained. 
ESMS: m/z 526 (MH+). 



2) PI13P (0.21g) was added to the product obtained as above (0.17 g) dissolved in acetonitrile (10 
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ml). The mixture was cooled to 0°C, and DIAD (0.16 ml) and TMSN3 (0.11 ml) were added. The 

mixture was warmed to room temperature and was heated at 40°C for one hour and was cooled to 

room temperature, and it was stirred overnight. The mixture was distributed between ethyl acetate 

and water. The organic layer was washed successively with saturated sodium bicarbonate and 

aqueous sodium chloride, dried with magnesium sulfate, filtered, and evaporation was caused. Silica 

gel column chromatography (eluate, ethyl acetate /hexane (1:1)) purification was carried out on 

the residue, and (lS)-N-(2,6-dichlorobenzoyl)-2-[4-(2,6-dimethoxyphenyl) phenyl]- 1-[1 -(2- 

cyanoethyl)-lH-tetrazol-5-yl] ethylamine (0.076 mg) was obtained. 

ESMS: m/z551 (MH+). 

3) To the product obtained as above (0.073 g) dissolved in chloroform (5 ml) was added DBU 
(0.059 ml), and the mixture was stirred at room temperature under nitrogen for 48 hours. The 
mixture was diluted with ethyl acetate, washed with IN hydrochloric acid and aqueous sodium 
chloride and dried, and evaporation was caused, and the title compound (0.067 g) was obtained. 
ESMS: m/z 498(MH+). 

The following compounds (Production Examples 271-274) were produced by a production 
method same as in description of Production Example 270-1). 

(0307) 

Production Example 271 

N-(2 < 6-dichlorobe nzovn-4-(2,6-dimethoxvphenvlVL-phenvlalanine 2-(dimethvlamino) ethvl 
ester . 

ESMS: m/z 582 (MH+). 
(0308) 

Production Example 272 

N-(2,6-dichlorobenzovlV4-(2.6-dimethoxvphenvn-L-phenylalanine 2-pvridvlmethvl ester 
ESMS: m/z 582 (MH+). 

(0309) 

Production Example 273 

N-(2,6-dichlorobenzovn-4-(2.6-dimethoxvphenyn-L-phenvlalanine 3-pvridvlmethvl ester 
ESMS: m/z 582 (MH+). 

(0310) 

Production Example 274 

N-(2.6-dichlorobe nzovlV4-(2 < 6-dimethoxvphenvl)-L-phenvlalanine 4-pvridvlmethvl ester 
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ESMS: m/z 582 (MH+). 
(0311) 

Production Example 275 

N-( r 2.6-dichlQrobenzovlV4-(2.6-dimethoxvphenvl > >-L-Dhenvlalanine isopropyl est er 
Hydrochloric acid gas was blown to THF / 2-propanol (2/5 mL) solution of N-(2,6- 
dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine (0.15 g) for 15 minutes, and the 
solution was stirred overnight at room temperature. The mixture was saturated with hydrochloric 
acid gas, left to stand at room temperature overnight and evaporated. The residue was distributed 
between ethyl acetate and water. The ethyl acetate layer was washed with water, and drying and 
evaporation were carried out, and the residue was purified with column chromatography (eluate, 
ethyl acetate / hexane (1 : 1)) and triturated with hexane / diethyl ether (5 : 0.5), and the title 
compound (0.1 g) was obtained. 
ESMS: m/z 516 (MH+). 

(0312) 

Production Example 276 

N-(2.6-dichlorobenzovlV4-(2.6-dimethoxvphen vlVL-phenvlalanine cvclohexyl ester 

The title compound was produced with similar form in Production Example 275 with replacing 2- 

propanol by cyclohexanol. 

ESMS: m/z 556 (MH+). 

The following compounds (Production Examples 277-286) were produced by process same as in 
description of Production Example 1 or 2 except that 2,6-dichloro benzoic acid or 2,6-benzoyl 
chloride was replaced by suitable substituted benzoic acid or acid chloride thereof. 
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Production 
Example 




(0314) 

(S)-2-phenylpropionic acid was replaced by suitable substituted 2-chlorobenzoic acid but otherwise 
the procedures were similar to those described in Production Example 2, and the following 
compounds (Production Examples 287-290) were produced. 
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Production 
Example 

287 



ro 3 



289 



290 



COCF 3 

6- 



6- 



mix 



476 (Mir) 



643 (MH'> 



569 (M-H)* 



601 (M-H) 



(0316) 

Production Example 291 

N-[2-chloro-4-(2-hvdroxvmethvl- 1 -pvrrolvH benzovn-4-(2-methoxvphenvlVL-phenvlalanine 
The title compound was obtained from N-[2-chloro-4-(2-formyl-l-pyrrolyl) benzoyl]-4-(2^ 
methoxyphenyl)~L-phenylalanine methyl ester by the reduction using NaBH4 and continuing by 
saponification using LiOH in accordance with Production Example 50. 
ESMS: m/z 503 (M-H)-. 

The following compounds (Production Examples 292-293) were produced by process same as in 
description of Production Example 2. 



(0317) 
Table 23 




Production 
Example 



293 



R 1 






510 




493 



(omi 

(0318) 

Production Example 294 

N-(2,6-dichlorobenzovn-3-r5-(2,6-dimethoxvphenvn-2-thienvn-L-alanine 



1) N-(9-fluorenylmethoxycarbonyl)-3-(5-bromo-2-thienyl)-L-alanine (813 mg) was dissolved in 
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ethanol (15 ml), and hydrochloric acid (gas) was blown to said solution at 0°C for five minutes. 

The mixture was warmed to 50°C and was stirred for one hour. It was cooled to room 

temperature, and next the solvent was evaporated. Silica gel column chromatography (eluate, 

hexane-hexane / ethyl acetate (1 : 1)) purification was carried out on the residue, and N-(9- 

fluorenylmethoxycarbonyl)-3-(5-bromo-2-thienyl)-L-alanine ethyl ester (767 mg) was obtained. 

ESMS: m/z 500(MH+). 

2) Piperidine (1 ml) was added to methylene chloride (10 ml) solution of product obtained as 
above (758 mg). The mixture was warmed to 45°C, and evaporated with stirring for two hours. 
The residue was dissolved in methylene chloride (10 ml) and Et3N (1.1 ml). To this solution, 2,6- 
dichlorobenzoyl chloride (240 uX) was added, and the mixture was stirred overnight at room 
temperature. IN hydrochloric acid (20 ml) was added, and the mixture was extracted with ethyl 
acetate. The liquid extract was dried (Na2S04), filtered and evaporated. Silica gel column 
chromatography (eluate, hexane-hexane / ethyl acetate (1:1)) purification was carried out on 
the residue, and N-(2,6-dichlorobenzoyl)-3-(5-bromo-2-thienyl)-L-alanine ethyl ester (650 mg) 
was obtained. 

ESMS: m/z 450 (MH+). 

3) The title compound was produced from the product obtained as above according to a 
production method of description in Production Example 7-2) and 3). 

ESMS: m/z 480 (MH+), mp. 134°C (degradation). 

(0319) 

Production Example 295 

N-(2.6-dichlorobenzovn-4-(2,6-dimethoxvphenvlVL-homo phenylalanine 

The title compound was produced using the same procedures as in description of Production 
Example 5. 

ESMS: m/z 488 (MH+), mp. 105-107°C. 
(0320) 

Production Example 296 

N-(2 < 6-dichlorobenzovlV3-ethvl-4-(2-methoxvphenvn-L-Dhenylalanine 

To N-(2,6-dichlorobenzoyl)-3-( 1 -hydroxyethyl)-4-(2-methoxypheny l)-L-phenylalanine ethyl 
ester (0.08 g) dissolved in acetonitrile (3 ml) were added at 0°C Et 3 SiH (0.075 ml) and 
subsequently and BF3 etherate (0.0197 ml). The mixture was warmed to room temperature and 
was stirred for one hour. The reaction was terminated using CH3OH / water, and the mixture was 
extracted with methylene chloride. The organic layer was dried with magnesium sulfate, filtered 
and evaporated. Silica gel preparative TLC (eluate, ethyl acetate / hexane (1 : 2)) purification was 
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carried out on the residue, and N-(2,6-dichlorobenzoyl)-3-ethyM-(2-methoxyphenyl)-L- 

phenylalanine ethyl ester (39 mg) was obtained. 

ESMS: m/z 500 (MH+). 

2) The product obtained as above was hydrolysed using LiOH as described in Production Example 
1-5) and the title compound (30 mg) was obtained, 
mp. 105-107°C, ESMS: m/z 472 (MH+). 

(0321) 

Production Example 297 

N-r2.6-dichlorobenzovn-4-(2.6-dimethoxvphenvlV3-acetvlamino-L-phenylalanine 

1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-3-nitro-L-phenylalanine ethyl ester was 
produced by replacing N-(t-butoxycarbonyl)-L-tyrosine ethyl ester with N-t-butoxycarbonyl-3- 
nitro-L-tyrosine ethyl ester using the same procedures as in the description of Production 
Example 1. 

2) The product obtained as above (L07 g) was dissolved in methanol (15 ml) under nitrogen. 
Raney nickel (100 mg) was added, and H 2 gas was blown in the said mixture for 15 minutes. 
Stirring was continued for six hours under H 2 - The mixture was filtered with celite and washed 
with methanol, and the filtrate was evaporated. Silica gel column chromatography (eluate, 
hexane-hexane / ethyl acetate (1:1)) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-3-amino-L-phenylalanine ethyl ester (845 mg) was 

obtained. 

ESMS: m/z 503 (MH+). 

3) The product obtained as above (119 mg) was dissolved in methylene chloride (1 ml) and 
pyridine (57 ^1). To this solution, acetic anhydride (45 \xL) was added, and the mixture was stirred 
at room temperature for 18 hours. The mixture was evaporated, and silica gel column 
chromatography (eluate, hexane-ethyl acetate) purification was carried out on the residue, and N- 
(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-3-acetylamino-L-phenylalanine ethyl ester 

(127 mg) was obtained. 
ESMS: m/z 545 (MH+). 

4) The product obtained as above (126 mg) was hydrolysed using LiOH as described in Production 
Example 1-5) and the title compound (98 mg) was obtained. 

mp. 142-144°C. ESMS: m/z 531 (MH+). 
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The following compounds (Production Examples 298-299) were produced by a production 

method same as in description of Production Example 297. 



(0322) 
Table 24 




OMe 



Production "" 








Example 


R 6 


m/zMH + 


mp.°C 


298 


CHgS0 2 NH 


567 


118-120 


299 


EtOCONH 


561 


216-217 



•. * t r» 



(0323) 

Production Example 300 

N-(2,6-dichlorobenzovn-3-(2-oxo-l-pvrrolidinvn-4-(2.6-dimethoxvphenvn-L>phenvlalanine 



1) To N-(2,6-dimethoxybenzoyl)-3-nitro-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl 
ester (1.07 g) dissolved in methanol (15 ml) was added Raney nickel (100 mg), and H2 gas was 
blown in the said mixture for 15 minutes. The mixture was filtered with celite, and the filtrate was 
evaporated under reduced pressure. Silica gel column chromatography (eluate, hexane-hexane / 
ethyl acetate (1 : 1)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-3- 
amino-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (845 mg) was obtained. 
ESMS: m/z 503 (MH+). 



2) 4-chloro butyryl chloride (54 \x\) was added to methylene chloride (1 ml) of product obtained 
as above (122 mg) and pyridine (78 solution. The mixture was stirred at room temperature for 
12 hours, and concentration was carried out under reduced pressure. Silica gel column 
chromatography (eluate, hexane-ethyl acetate) purification was carried out on the residue, and N- 
(2,6-dichlorobenzoyl)-3-(4-chloro butyryl amino)-4-(2,6-dimethoxyphenyl)-L-phenylalanine 
methyl ester (56 mg) was obtained. 
ESMS: m/z 607 (MH+). 



3) To product obtained as above (56 mg) dissolved in DMF (1 ml) was added NaH (11 mg, in 60 

% oil), and the mixture was stirred at room temperature for 30 minutes. IN hydrochloric acid was 

added to the said mixture, and the mixture was extracted with ethyl acetate. The liquid extract 

was dried (Na2S04) and evaporated. Silica gel column chromatography (eluate, methylene 
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chloride- 10 % methanol / methylene chloride) purification was carried out on the residue, and the 

title compound (23 mg) was obtained. 

ESMS: m/z 557 (MH+). 



(0324) 

The following compounds (Production Examples 301-302) were produced by replacing 2- 
phenylpropionic acid with necessary benzoic acid, and 4-(2-methoxyphenyl)-L-phenylalanine 
methyl ester / hydrochloride with 4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester / 
hydrochloride in a similar form in accordance with Production Example 2. 

(0325) 

Production Example 301 

N-(2.6-dichloro-4-phenvlbenzovn-4-(2.6-dimeth oxvphenvlVL-Dhenvlalanine 
ESMS: m/z 550 (MH+), mp. 215°C. 



(0326) 

Production Example 302 

N-[2.6-dichloro-4-(l-methvl-2-pvrrolvn benzovl1-4 -f2.6-dimethoxvphenvlVL-phenylalanine 
ESMS: m/z 553 (MH+), mp. 199°C 



(0327) 

Production Example 303 

N-[4-(2-pvrrolvn-2. 6-dichlorobenzovl1-4-(2.6-dimethoxv phenvn-L-phenvlalanine 

1) N-(4-bromo-2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenyialanine methyl ester 
(0.410 g) was subjected to a coupling reaction with 1 -t-butoxycarbonyl-2-pyrrole boronic acid 
(0.930 g) / THF (10 ml) in accordance with Production Example 7-2), and N-[4-(l-t- 
butoxycarbonyl-2-pyrrolyl)-2,6-dichlorobenzoyl]-4-(2,6-dimethoxyphenyl)-L-phenylalanine 

methyl ester (0.435 g) was obtained. 
ESMS: m/z 653 (MH+). 

2) The compound obtained as above was treated with TFA as described in Production Example 1 - 

3) , and N-[4-(2-pyrrolyl)-2,6-dichlorobenzoyl]-4-(2,6-dimethoxyphenyl)-L-phenylalanine 

methyl ester (0.198 g) was obtained. 
ESMS: m/z 553 (MH+). 



3) The product obtained as above (0.170 g) was hydrolysed using LiOH as described in Production 
Example 1-5), and the title compound (0.127 g) was obtained. 
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(0328) 

Production Example 304 

N-[4-(5-pvrazolvlV2,6-dichloroben2ovn-4-(2.6-dimethoxvphenvlVL -phenvlalanine 

1) N-(4-bromo-2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester 
(0.240 g) was subjected to a coupling reaction with l-[[2-(trimethylsilyl) ethoxy] methyl]-5- 
pyrazole boronic acid (0343 g) dissolved in THF (10 ml) in accordance with Production Example 
7-2), and N-[4-[l-[[2-(trimethylsilyl) ethoxy] methyl]-5-pyrazolyl]-2,6-dichlorobenzoyl]-4- 
(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (0.277 g) was obtained. 

ESMS: m/z 684 (MH+) and 682 (M-H)-. 

2) To product obtained as above (0.277 g) dissolved in methanol (10 ml) was added concentrated 
hydrochloric acid (0.20 ml), and after 3 hours, the second addition of concentrated hydrochloric 
acid (0.20 ml) was carried out. The mixture was stirred at room temperature overnight, and 
thereafter, it was concentrated. The residue was dissolved in ethyl acetate, washed with sodium 
bicarbonate and aqueous sodium chloride, dried with sodium sulfate, filtered and concentrated. 
Silica gel preparative TLC (eluate, hexane-hexane / ethyl acetate (1:1)) purification was carried 
out on the residue, and N-[4-(5-pyrazolyl)-2,6-dichlorobenzoyl]-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester (0.148 g) was obtained. 

ESMS: m/z 554 (MH+). 

3) The product obtained as above was hydrolysed as described in Production Example 1-5) and 
the title compound (0.133 g) was obtained. 

ESMS: m/z 540 (MH+) and 652 (M-+ TFA), mp. 156°C. 



(0329) 

Production Example 305 

N-[3-(3.5-dimethvl-4-isoxazolvn-2.6-dichlorobenzovll-4-(2.6-dimethoxvphenv lVL- 
phenvlalanine 

The title compound was produced starting from the N-(3-bromo-2,6-dichlorobenzoyl)-4-(2,6- 
dimethoxyphenyl)-L-phenylalanine methyl ester using the same procedures as in the description 
of Production Example 303. 
MS: m/z 569 (MH+), mp. 144.8°C. 

(0330) 

Production Example 306 

© Rising Sun Communications Ltd. http://www.risingsun.co.uk 



T9001 089368 CAUTION : TRANSLATION STANDARD 

PAGE 136 IS POST-EDITED MACHINE TRANSLATION 

N-[4-f1.Vthiazol-2-vn-2.6^ 

1) To N-(4-bromo-2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester 
(0.240 g) dissolved in toluene (10 ml) were added 2-tributyl stannio-l,3-thiazole (0.52 g) and 
Pd(PPh 3 ) 4 (0.11 g), and the solution was heated to 80°C under nitrogen for 24 hours. It was 
worked up, and was refined using the same procedures as in description of Production Example 
135-3), and N-[4-(l,3-thiazol-2-yl)-2,6-dichlorobenzoyl]-4-(2,6-dimethoxyphenyl)-L- 
phenylalanine methyl ester (30 mg) was obtained. 

ESMS:m/z571 (MH+). 

2) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound (22.7 mg) was obtained. 

ESMS: m/z 557 (MH+), mp. 141.9°C. 



(0331) 

Production Example 307 

N-[4-n3-thiazol-4-vn-2.6-dichlorobenzovl1-4-(2.6-dimethoxyphenvn-L-pheny lalanine 

The title compound was produced by replacing 2-tributyl stannio-l,3-thiazole with 4-tributyl 

stannio-l,3-thiazole using similar procedures as in Production Example 306. 

ESMS: m/z 557 (MH+) and 555 (M--H), mp. 186.5°C. 



(0332) 

Production Example 308 

N-[4-(2-Pvrazinvn-2>6-dichlorobenzovll-4-(2.6-dim ethoxvphenvn-L-phenvlalanine 
2-tributyl stannio-l,3-thiazole was replaced by 2-tributyl stannio pyrazine but otherwise the 
procedures were similar to those described in Production Example 306, and the title compound 
was produced. 

ESMS: m/z 552 (MH+), mp. 145.7°C. 

The following compounds (Production Examples 309-318) were produced by process same as in 
description of Production Example 303. 
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Table 25 
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Production 
Example 

309 



311 



312 



3)3 



314 



315 



316 



317 



318 



569 



558 



551 



5fil 



652 



553 



557 



566 



557 



560 



(0334) 

Production Example 319 

N-f? 6-dichlornh e n7.ovn-4-r? 6-dimethoxv -3-(morr)holinomethyl) phenvll-L-phenylalanine 

1) 2,6-dimethoxy-3-(hydroxymethyl) benzene boronic acid was subjected to a coupling reaction 
with N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine ethyl ester by a process same as in 
description of Production Example 7-2), and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-3- 
(hydroxymethyl) phenyl]-L-phenylalanine ethyl ester was obtained. 

2) Thionyl chloride (100 ml) was added under nitrogen to ice cooled solution of methylene 
chloride (5 ml) of product obtained as above (0.212 mg). The mixture was stirred at room 
temperature for one hour, and evaporation was caused. The residue was dissolved in methylene 
chloride, evaporated and dried under vacuum, and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-3- 
(chloromethyl) phenyl]-L-phenylalanine ethyl ester (0.22 g) of crude product was obtained. 

3) The product obtained as above (0.22 g) dissolved in DMF (5 ml) solution was added under 
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nitrogen to ice cooled solution of DMF (1 ml) containing Et3N (0.111 ml) of morpholine (41 

nig). The mixture was stirred at room temperature for 14 hours, and thereafter, it was distributed 

between ethyl acetate and water. The ethyl acetate layer was separated, washed successively with 

saturated sodium bicarbonate, water and aqueous sodium chloride, and drying and evaporating were 

carried out. Silica gel column chromatography (eluate, ethyl acetate) purification was carried out 

on the residue, and N-(2,6-dichlorobenzoyl)-4-[2,6-dimethoxy-3-(morpholinomethyl) phenyl]- 

L-phenylalanine ethyl ester (0.186 g) was obtained. 

ESMS: m/z601 (MH+). 

4) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound was obtained. 
ESMS: m/z 573 (MH+), mp. 241-242°C. 

(0335) 

Production Example 320 

N-(2.6-dichloro-4-fluorobenzovn-4-f2.6-dimethoxvphenvn-L-phenvlalanine 

The title compound was produced by process same as in description of Production Example 2. 

MS: m/z 492 (MH+), mp. 206-207°C. 

(0336) 

Production Example 321 

N-fl^-dichlorobenzovn^-^^-dimethoxv^^trifluoromethvl) phenviyL-phenvlalanine 
The title compound was produced by process same as in description of Production Example 2. 
MS: m/z 542 (MH+), mp. 231-232°C. 

(0337) 

Production Example 322 

N-(2.6-dichlorobenzovn-4-(2,6-dimethoxv-3-bromo phe nvH-L-phenvlalanine 

1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (1.01 g) was 
dissolved in methylene chloride (40 ml) under nitrogen, and tetrabutyl ammonium bromide (1.21 
g) was added, and the mixture was stirred overnight at room temperature. Tetrabutyl ammonium 
bromide (0.55 g) was further added, and the mixture was stirred for one day. Thereafter, mixture 
was washed with water (25 ml), and the organic layer was dried with magnesium sulphate, filtered 
and evaporated. Silica gel flash column chromatography (eluate, hexane and ethyl acetate) 
purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3- 
bromo phenyl)-L-phenylalanine methyl ester (1.17 g) was obtained. 
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2) The product obtained as above was hydrolysed using the same procedures as in description of 

Production Example 1-5), and the title compound was obtained. 

MS: m/z 555 (MH+), mp. 205-206°C. 

(0338) 

Production Example 323 

N-(2.6-dichlorobenzovn-4-(2.6-dimethoxv-3-aminophenvn-L-phenvlalanine 



1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (1.59 g) was 
dissolved in THF (4 ml) under nitrogen, and thereafter, 70 % HNO3 (4 ml) was added, and the 
mixture was stirred overnight at 50°C. The mixture was diluted with ethyl acetate (150 ml) and 
washed with water (100 ml). The organic layer was dried with magnesium sulfate, filtered and 
evaporated. The residue was dissolved in anhydrous methanol (100 ml) and dried hydrochloric 
acid gas was blown in the said mixture at 0°C for several minutes. The mixture was stirred at room 
temperature overnight, concentrated, dissolved in ethyl acetate and washed with IN hydrochloric 
acid, saturated sodium bicarbonate and aqueous sodium chloride. The organic layer was dried with 
magnesium sulfate, filtered, and evaporation was caused. Silica gel flash column chromatography 
(eluate, hexane and ethyl acetate) purification was carried out with the crude product, and N-(2,6- 
dichlorobenzoyl)-4-(2,6-dimethoxy-3-nitrophenyl)-L-phenylalanine methyl ester (1.1 g) was 
obtained. 



2) The product obtained as above was dissolved in ethanol (40 ml), and Na2S204 (2.6 g) / water 
(5 ml) was added. The mixture was refluxed for two hours, and it was concentrated. The residue 
was dissolved using ethyl acetate and was washed with aqueous sodium chloride. The organic layer 
was dried with magnesium sulfate, filtered and evaporated. Silica gel preparative TLC (eluate, 
hexane and ethyl acetate) purification was carried out on the residue, and N-(2,6- 
dichlorobenzoyl)-4-(2,6-dimethoxy-3-aminophenyI)-L-phenylalanine methyl ester (0.31 g) was 
obtained. 



3) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1-5), and the title compound was obtained. 
MS: m/z 542 (MH+), mp. 231-232°C. 

(0339) 

Production Example 324 

N-(2 < 6-dichlorobenzovn-4-|'2,6-dimethoxv-3-(methvl ureide) phenvll-L-phenvlalanine 
N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3-aminophenyl)-L-phenylalanine methyl ester was 
reacted with MeNCO instead of MeNCS by a production method same as in description of 
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Production Example 70, and the title compound was obtained. 
MS: m/z 546(MH+), mp. 236-237°C. 

(0340) 

Production Example 325 

N-(2.6-dichlorobenzovlV4-[2.6-dimethoxv-3-facetvlamino) phenvl]-L-phenvlalanine 
N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3-aminophenyl)-L-phenylalanine methyl ester and 
acetyl chloride were reacted by a production method same as in description of Production 
Example 67, and the title compound was thereby obtained. 
MS: m/z 531 (MH+), mp. 244-245°C. 

(0341) 

Production Example 326 

N-f2,6-dichlorobenzovn-4-(2,6-dimethoxv-3-carbamovl phenvlVL-phenvlalanine 

1) N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxyphenyl)-L-phenylalanine methyl ester (150 mg) 
was dissolved in acetonitrile (6 ml) under nitrogen, and chloro sulfonyl isocyanate (45 u.1) was 
added, and the mixture was stirred at room temperature for two hours 30 minutes. The mixture 
was concentrated, and IN hydrochloric acid (8 ml) was added. The mixture was stirred at room 
temperature overnight, extracted with ethyl acetate, dried with magnesium sulfate, filtered and 
evaporated. Silica gel preparative TLC (eluate, ethyl acetate) purification was carried out with the 
crude product, and N-(2,6-dichlorobenzoyl)-4-(2,6-dimethoxy-3-carbamoyl phenyl)-L- 
phenylalanine methyl ester (156 mg) was obtained. 

2) The product obtained as above was hydrolysed by process same as in description of Production 
Example 1 -5), and the title compound was obtained. 

MS: m/z 517 (MH+), mp. 227-228°C. 

By the production method same as in Production Example 7, the following compounds 
(Production Examples 327-328) were produced respectively from 7-bromo-2,3-dihydrobenzo (b) 
furan and 8-bromo-3,4-dihydro-2H-benzopyran (Tet. Lett., 1998, 39, 2219-2222 by Kerrigan F., 
Martin C, Thomas G.H.). 



(0342) 



Table 26 
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Production 
Example 



ma MH* 



star 



327 



2 



456 



216-216 



328 



3 



470 



214-216 



(0343) 

Production Example 329 

N-(2.6-dichlorobenzovlV4-(l-t-butoxycarbonyl-2-pyrrolyn-L-phenylalanine 

The title compound was produced using 1 -(t-butoxycarbonyl) pyrrole-2-boronic acid (Frontier 

Scientific) by process same as in description of Production Example 7. 

MS: m/z 503 (MH+), mp. 98-99°C. 

(0344) 

Production Example 330 

N-(2,6-dichlorobenzoyl)-4-(3,5-dimethyl-4-isoxazolyn~L-phenvlalanine 

The title compound and methyl ester body thereof were produced by process same as in 
description of Production Example 7. 
MS: m/z 433 (MH+), mp. 119°C. 

Methyl ester body of The title compound: MS: m/z 447 (MH+), mp. 152°C. 



Production Example 331 

N-(2.6-dichIoro-3-bromobenzoyl)-4-(2,6-dimethoxvphenvn-L-phenvlalanine 

The title compound was produced by process same as in description of Production Example 322. 

MS: m/z 553 (MH-), mp. 234.8°C. 

The following compounds (Production Examples 332-335) were produced by process same as in 
description of Production Example 2. 



(0345) 



(0346) 



Table 27 
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CI O % 

x x JL 


OMe 






R JX« 


OOH 




Production 
Example 


R 1 


MS, m/z 


mp.°C 


332 


CH 3 NH- 


439 (MH*) 


82.8 


333 


CH 3 S0 2 N(CHa)- 


517 (MH*) 


79.3 


334 


(CH^jSOjNH- 


532 (MH + ) 


128.1 



(0347) 

Production Example 335 

N-[2-chloro-4-(methanesulphonvl amino^ benzovll-4 -[2-rtrifluoromethvn phenyl]-L- 

phenylalanine 

The title compound was produced using the same procedures as in description of Production 
Example 3. 

MS: m/z 541 (MH+), mp. 114°C. 
(0348) 

Production Example 336 

N-a^'dichlorobenzovn-S-chloro^-a-methoxvphenvlVL-phenvlalanine 

The title compound was produced using N-(t-butoxycarbonyl)-3-chloro-L-tyrosine methyl ester 
by process same as in description of Production Example 1. 
ESMS: m/z 479 (MH+), mp. 131°C. 

The following compounds (Production Examples 337-339) were produced by a process same as in 
description of Production Example 71. 

(0349) 
Table 28 
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OMe 



N XOOH 



Production 
Example 


R 5 


MSm/z (MH + ) 


mp.°C 


337 


-COCH 2 CH a 


500 


118-119 


338 


-COCCH^CHa 


528 


117.6 


339 


.CO(CH2) B CH8 


556 


86-88 



(0350) 

The following compounds (Production Examples 340-342) were produced by 
method same as in description of Production Example 73. 



a production 



(0351) 
Table 29 



XX*' 




N^XOOH 
H 



Production 
Example 



340 



341 



342 



R 5 



•CH(0H)CH 3 



•CH(OH)CH 2 CH 3 



-CHCOHXCH^sCH, 



R 6 



MeO 

MeO OMe 



-P 



MeO 



-P 



MeO 



MSm/z 
(MHQ 



548 



502 



528 
(M-H) 



mp.°C 



121-123 



117-119 



158-159 



(0352) 

Production Example 343 

N-(2.6-dichlorQbenzovlV3-acetvlarhino-4-phe nvl-L-phenvlalanine 

The title compound was produced by a production method same as in description of Production 
Example 80. 
ESMS:m/z471 (MH+). 

The following compounds (Production Examples 344-345) were produced using chloro formic 
acid ethyl ester by a production method same as in description of Production Example 64. 
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(0353) 



Table 30 



ci o 




NHCOOEt 



Production 
Example 

344 



MS mfz (MHQ 



501 



-p 



531 



(0354) 

Production Example 346 

N'(2.6-dichlorobenzovlV4-(2.6-dimethoxv-4-hvdroxvethvlVL-phenvlalanine 

1) DME / water (20 mL /0.5 mL) mixture of 2,6-dimethoxy-4-(t-butyl diphenyl silyloxy) 
benzene boronic acid (3 g), N-(2,6-dichlorobenzoyl)-4-bromo-L-phenylalanine ethyl ester (0.8 
g), Pd(PPh3)4 (1 g) and potassium carbonate (2.1 g) was heated at 80°C under nitrogen for six 
hours. The mixture was diluted with ethyl acetate, washed with water, dried and evaporated. The 
residue was dissolved in ethyl acetate, and the solution was filtered with silica gel column, and 
evaporation was caused. The residue was dissolved in THF, and TBAF (1.6M THF solution, 4 
mL) was added. The mixture was stirred at room temperature for one hour, diluted with water and 
extraction was carried out with ethyl acetate. The liquid extract was washed with water, and 
drying and evaporating were carried out. Silica gel flash column chromatography (eluate, ethyl 
acetate / hexane (1 : 2)) purification was carried out on the residue, and N-(2,6-dichlorobenzoyl)- : 
4-(2,6-dimethoxy-4-hydroxyphenyl)-L-phenylalanine ethyl ester (0.5 g) was obtained. 

ESMS: m/z 490 (MH+). 

2) The product obtained as above (0.05 g) was hydrolysed using LiOH by process same as in 
description of Production Example 1-5), and the title compound (0.4 g) was obtained. 

ESMS: m/z 490 (MH+). 

The following compounds (Production Examples 347-350) were produced by a production 
method same as in description of Production Example 32. 



(0355) 



Table 31 
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Production 




MSm/z 


Example 


(MHn 




347 


OMo 


530 




348 


OMfl 


581 




349 




581 






OMe 




f r 


350 

a £ f; i m& 




680 
, _ vr 



(0356) 

Production Example 351 

N^2.6-dichlorobenzoYn-3-[l-rhvdroxvimino > ) ethviy4-(2-methoxvphenvn-l -phenylalanine 



1) Hydroxyamine hydrochloride (23 mg) and sodium acetate (40 mg) were added to N-(2,6- 
dichlorobenzoyl)-3-acetyl-4-(2-rnethoxyphenyl)-L-phenylalanine ethyl ester (0.1 5g) dissolved in 
n-butanol (5 ml). The mixture was refluxed for six hours, and evaporation was caused. The 
obtained residue was diluted with methylene chloride, washed with IN hydrochloric acid, and 
drying and evaporating were carried out. The residue was refined by silica gel preparative TLC 
(eluate, ethyl acetate / hexane (1 : 1)), and N-(2,6-dichlorobenzoyl)-3-[l-(hydroxyimino) ethyl]- 
4-(2-methoxyphenyl)-L-phenylalanine ethyl ester was obtained. 
ESMS: m/z 490 (MH+). 



2) The product obtained as above was hydrolysed with LiOH in the same way as in Production 
Example 1-5), and the title compound was thereby obtained. 
ESMS: m/z 501 (MH+). 



(0357) 

Production Example 352 

N-r2.6-dichlorobenzovn-3-[ 1 -fmethoxvimino) ethvll-4-f 2-methoxvphenvlVL-phenvlalanine 

1) Methoxyamine hydrochloride (24 mg) and DIEA (60 mg) were added to N-(2,6- 
dichlorobenzoyl)-3-acetyl-4-(2-methoxyphenyl)-L-phenylalanine ethyl ester (0.12 g) dissolved 
in ethanol (5 ml). The mixture was refluxed for two hours, and evaporation was caused. The 
obtained residue was diluted with ethyl acetate, washed with IN hydrochloric acid, and drying and 
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evaporating were carried out. The residue was refined by siiica gel preparative TLC (eluate, ethyl 

acetate / hexane (2 : 1)), and N-(2,6-dichlorobenzoyl)-3-[l-(methoxyimino) ethyl]-4-(2- 

methoxyphenyl)-L-phenylalanine ethyl ester (0.058 g) was obtained. 

ESMS: m/z 534 (M-H)-. 



2) The product obtained as above was hydrolysed with LiOH in the same way as in Production 
Example 1-5), and the title compound (0.04 g) was obtained. 
ESMS: m/z 513 (M-H)-, mp.: 106.8°C. 

(0358) 

The following compounds (Production Examples 353-356) were synthesized in the same way as 
one example of the aforesaid Production Examples. 



Table 32 




Production 
Example 



353 



364 



35ft 



366 



COOH 



COOEt 



COOH 



COOEt 



R 19 



ESMS 
m/z (Mil*) 



538 



\ / hydrochlor 567 



*T\*Ae 553 



682 



dihydrochloride 



mp.°C 



232 



150 



225 



226 



(0359) 

Production Example 357 

N-(2>6-dichloroben2oyn-4-r2.6-dimethoxv-4-(succinimide methyl) phenyll-L-phenylalanine 

1) DEAD (0.13 ml) was added to THF (3 ml) ice cooled solution of N-(2,6-dichlorobenzoyl)-4- 
[2,6-dimethoxy-4-(hydroxymethyl) phenyl]-L-phenylalanine t-butyl ester (250 mg), 
triphenylphosphine (175 mg) and succinimide (90 mg) under nitrogen. The mixed liquid was 
stirred at 0°C for 30 minutes, and it was warmed to room temperature and stirred for two hours. 
The mixed liquid was caused to undergo liquid separation into water and ethyl acetate, and the 
aqueous layer was extracted with ethyl acetate. The recovered organic layer was dried with 
magnesium sulfate, and concentrated in vacuum. The residue was refined by TLC for silica gel 
fractionation (eluate, ethyl acetate /hexane (1 : 1)), arid N-(2,6-dichlorobenzoyl)-4-[2,6- 
dimethoxy-4-(succinimide methyl) phenyl]-L-phenylalanine t-butyl ester (138 mg) was obtained. 
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2) TFA (2 ml) was added to methylene chloride (4 ml) solution of product obtained as above (120 
mg). The mixed liquid was stirred at room temperature for three days, and concentrated in 
vacuum. The residue was refined by silica gel column chromatography (eluate, methylene chloride 
/methanol (95 : 5)), recrystallised with ethanol / water, and the title compound (61 mg) was 
obtained. 

mp.: 137°C, ESMS: m/z 608 (M+Na)+. 
(0360) 

Production Example 358 

N-(2.6-dichlorobenzovlV4-(2.6-dimethoxv-4-[(3-methvl-2.5-dioxo-lMmidazolidinvn methyl] 

phenyl] -L-phenvlalanine 

The title compound was obtained in the same way as in Production Example 357 except that 
succinimide was replaced by 1 -methyl hydantoin. 
mp.: 248°C, ESMS: m/z 624 (M+Na)+ 

(0361) 

Production Example 359 

N-f2.6-dichlorobenzovlV4-(6-methoxv-2-hvdroxvDhenvlVL-phenvlalanine 
N-(2,6-dichlorobenzoyl)-4-(6-methoxy-2-hydroxyphenyl)-L-phenylalanine ethyl ester was 
hydrolysed with LiOH in the same way as in Production Example 1-5), and the title compound 
was thereby obtained. 

mp.: 224.4°C, ESMS: m/z 460 (MH+), 458 (M-H)-. 
(0362) 

Production Example 360 

N-(2.6-dichlorobenzovlV4-(2.6-dihvdroxvphenvlVL-phenvlalanine 

1) 2,6-di (methoxymethoxy) benzene boronic acid (0.25 g) was coupled with N-(2,6- 
dichlorobenzoyl)-0-(trifluoromethane sulfonyl)-L-tyrosine ethyl ester in the same way as in 
Production Example 5-3), and N-(2,6-dichlorobenzoyl)-4-[2,6-di (methoxymethoxy) phenyl]-L- 
phenylalanine ethyl ester was obtained. 

ESMS: m/z 562 (MH+). 

2) Hydrochloric acid (4N dioxane solution, 1.2 mL) was added to the product obtained as above 
(0.076 g) dissolved in ethanol (5 ml), and the mixture was stirred at room temperature under 
nitrogen for four hours. The mixed liquid was evaporated, and N-(2,6-dichlorobenzoyl)-4-(2,6- 
dihydroxyphenyl)-L-phenylalanine ethyl ester (61.6 mg) was obtained. 
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ESMS: m/z 474 (MH+). 

3) The product obtained as above (61.6 mg) was hydrolysed with LiOH (33.8 mg) in the same 
way as in Production Example 1-5), and N-(2,6-dichlorobenzoyl)-4-(2,6-dihydroxyphenyl)-L- 
phenylalanine (58.3 mg) was obtained. 
ESMS: m/z 446 (MH+), 444 (M-H)-, mp. 238°C. 

(0363) 

Reference Examples . 

Reference Example 1 

2.6-dichlorobenzene boronic acid 

l-bromo-2,6-dichlorobenzene (2.00 g) was dissolved in distilled THF (7 ml). This solution was 
cooled to -78°C, and 1.6M hexane solution (8.3 ml) of n-BuLi was added dropwise to cooled 
solution under nitrogen. The mixture was stirred at -78°C for five minutes, and (MeO)3B (2.2 
ml) was added. The obtained liquid mixture was left to stand until it warmed to room temperature, 
and was stirred overnight. Water was added, and the obtained mixture was stirred for 0 hours 30 
minutes, and thereafter, it was made acidic with acetic acid and extraction was carried out with 
ethyl acetate. The organic layer was washed furthermore with water and aqueous sodium chloride 
and was dried with magnesium sulfate, filtered, and distilled off, and 2,6-dichlorobenzene boronic 
acid (1.6 g) was obtained. 

(0364) 
. Reference Example 2 

2.6-dicvanobenzene boronic acid 

1,3-dicyanobenzene (1.00 g) was dissolved in distilled THF (70 ml). This solution was cooled to 
-96 °C and a 2M solution (4.2 ml) of LDA was added dropwise under nitrogen. The mixture was 
stirred at -96°C for 30 minutes, and (MeO)3B (1.3 ml) was added. The obtained mixture was left 
to stand until it warmed to room temperature and was stirred overnight. Water was added, and the 
obtained mixture was stirred for 0 hours 30 minutes, and thereafter, it was made acidic with acetic 
acid, and extraction was carried out with ethyl acetate. The organic layer was washed with water 
and aqueous sodium chloride and was dried with magnesium sulfate, filtered, and evaporation was 
caused. The residue was dissolved in methylene chloride, and it was filtered, and evaporation was 
caused, and 2,6-dicyanobenzene boronic acid (0.56 g) was obtained. 

(0365) 

Reference Example 3 

2,6-dimethoxy-4-propyl benzene boronic acid 
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1) ethyl triphenylphosphonium bromide (4.69 g) was dissolved in anhydrous THF (70 ml) and the 
mixture was cooled to 0-5°C 2.5M hexane solution (5.05 ml) of n-BuLi was added dropwise, and 
the obtained mixture was stirred at room temperature for three hours. The mixture was cooled to 
-78°C and a solution of 3,5-dimethoxybenzaldehyde (2 g) in anhydrous THF (14 ml) was added. 
The mixture was left to stand until it warmed to room temperature and was stirred overnight. The 
mixture was concentrated, and the residue was dissolved in ethyl acetate and was washed with 
water and aqueous sodium chloride and was dried with magnesium sulfate, filtered, and evaporation 
was caused. The residue was refined by silica gel column chromatography (elution liquid, 
hexane/ethyl acetate 10:1) and 3,5-dimethoxy-l-(l-propenyl) benzene was obtained as mixture 
of cis and trans isomer (2.15 g). 

2) . The product obtained as above was dissolved methanol (60 ml), and 10 % Pd/C (215 mg) was 
added. The mixture was stirred under a hydrogen atmosphere for 19 hours. The mixture was 
passed through silica pad using methylene chloride as solvent, and it was eliminated by distillation, 
and 3,5-dimethoxy-l-propyl benzene (1.76 g) was obtained. 

3) . The product obtained as above was treated in the same way as in Production Example 7-(l), 
except that 1,3-dimethoxybenzene was replaced by the 3,5-dimethoxy-l-propyl benzene, and the 
title compound was obtained. 

(0366) 

Reference Example 4 

2.6-dimethoxv-4-trifluoromethyl benzene boronic acid 

1) 3-methoxy-5-(trifluoromethyl) aniline (5 g) was suspended in 20 % hydrochloric acid (200 ml) 
and was stirred for 30 minutes and was cooled to 0-5°C, and NaN02(2.17g) was added a little at a 
time, and it was diazotised. The mixture was stirred at the same temperature for 30 minutes, and 
it was added dropwise to boiling water (200 ml). The mixture was refluxed for 15 minutes and was 
allowed to cool to room temperature and was extracted with ethyl acetate and was dried with 
magnesium sulfate, filtered, and evaporation was caused. The residue was refined by silica gel 
column chromatography (elution liquid, hexane and ethyl acetate) and 3-methoxy-5- 
(trifluoromethyl) phenol (3.6 g) was obtained. 

2. The product obtained as above was dissolved in acetone (20 ml) and potassium carbonate (5.18 
g) and iodomethane (1.75 ml) were added. The mixture was stirred at room temperature under 
nitrogen for two days, and it was eliminated by distillation, and it was dissolved in water (50 ml) 
and was extracted with methylene chloride, dried with magnesium sulfate, and it was filtered, and 
it was eliminated by distillation. The residue was refined by silica gel column chromatography 
(elution liquid, hexane) and desired 3,5-dimethoxy-a, a, a-trifluorotoluene (2.97 g) was obtained. 
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3. The product obtained as above was treated in the same way as in Production Example 7-(l), 
except that 1,3-dimethoxybenzene was replaced by the 3,5-dimethoxy-a, a, a-trifluorotoluene, 
and the title compound was obtained. 

(0367) 

Reference Example 5 

4-n.3-dioxolan-2-vlV2.6-dimethoxvbenzene boronic acid 

1) 4-bromo-3,5-dimethoxybenzaldehyde (3 g) was dissolved in toluene (50 ml) and ethylene 
glycol (6.8 ml) and catalytic quantity of p-TSA was added. The mixture was refluxed using Dean 
Stark distillation apparatus overnight, and it was distilled. The residue was refined by silica gel 
column chromatography (elution liquid, hexane/ethyl acetate 5:1 - 2:1) and 4-bromo-3,5- 
dimethoxybenzaldehyde ethylene acetal (2.63 g) was obtained. 

2) . The product obtained as above was treated in the same way as in Production Example 7-(l), 
and the title compound was thereby obtained. 

(0368) 

Reference Example 6 

2 < 6-dimethoxy-3-methoxymethoxv benzene boronic acid 

1) Acetone (20 ml) solution of 2,4-dimethoxyphenol (3.3 g, J.O.C. 1984, 49, 4740) was added to 
anhydrous potassium carbonate (3.55 g) dissolved in acetone (10 ml) under nitrogen. 
Chloromethyl methyl ether (1.79 ml) was added dfopwise, and the mixture was stirred at room 
temperature for 18 hours and thereafter, was heated to 50°C for 24 hours. Additional 
chloromethyl methyl ether (1.79 ml) was added, and the mixture was stirred at 50°C furthermore 
for one day, and evaporation was caused. The residue was dissolved in water and extraction was 
carried out with ethyl acetate. The extraction liquid was dried with magnesium sulfate, filtered, 
and evaporation was caused. The residue was refined by silica gel column chromatography (elution 
liquid, hexane/ethyl acetate (20:1 - 10:1)) and l,3-dimethoxy-4-methoxymethoxy benzene 
(1.18 g) was obtained. 

2) . The product obtained as above was treated in the same way as in Production Example 7-(l), 
except that 1,3-dimethoxybenzene was replaced by the l,3-dimethoxy-4-methoxymethyloxy 
benzene, and the title compound was obtained. 



(0369) 

Reference Example 7 

6-methoxy-l,4-benzodioxan-5-vl boronic acid 
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1) l,4-benzodioxan-6-carboxy aldehyde (5.20 g) was dissolved in methanol (60 ml) containing 
concentrated sulfuric acid (0.6 ml). A 30 % hydrogen peroxide water solution (4.7 ml) was added 
at 0°C over a period of five minutes. The mixture was warmed to room temperature, stirred for 
18 hours, and thereafter, it was evaporated.-The residue was dissolved in water, and extraction was 
carried out with methylene chloride. The extract was dried with sodium sulfate, filtered, and 
evaporation was caused. The residue was refined by silica gel column chromatography (eluate, 
hexane-hexane / ethyl acetate (3:1)) and 6-hydroxy-l,4-benzodioxan (3.85 g) was obtained. 
ESMS :m/z 153 MH+. 

2) Iodomethane (2.3 ml) was added to DMF (10 ml) liquid mixture of the product obtained as 
above (3.83 g), potassium carbonate (7.0 g) and n-Bu4NI (186 mg), and it was stirred under 
nitrogen at room temperature for 24 hours, the mixture was filtered and was washed three times 
with ethyl acetate (15 ml). The filtrate was washed with aqueous sodium chloride, dried with 
sodium sulfate, and it was concentrated. The residue was refined by silica gel column 
chromatography (eluate, hexane-hexane / ethyl acetate (4:1)) and 6-methoxy-l,4-benzodioxan 
(3.25 g) was obtained. 

ESMS : m/z 167 (MH+). 

3) The product obtained as above was treated in the same way as in Production Example 7-(l), 
and the title compound was thereby obtained. 

(0370) 

Reference Example 8 

6-methoxv-2-methoxvmethoxv benzene boronic acid 

The title compound was obtained from 3-methoxyphenol in the same way as in Reference 
Example 6. 

(0371) 

Reference Example 9 

2.6-dimethoxv-4-[rt-butvl diphenvl silvloxv^ methyl] benzene boron acid 

1) DMF (60 ml) mixture of 3,5-dimethoxybenzyl alcohol (4.0 g), t-butyl-diphenyl silyl chloride 
(6.54 g) and imidazole (3.28 g) was stirred at room temperature for 24 hours. The DMF was 
eliminated by distillation, and the residue was refined by silica gel column chromatography 
(eluate, hexane - 20 % ethyl acetate solution of hexane) and 3,5-dimethoxy-l-[(t-butyl diphenyl 
silyloxy) methyl] benzene (8.5 g) was obtained. 
ESMS : m/z 407 (MH+). 



2) The product obtained as above was treated in the same way as in Production Example 7-(l), 
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and the title compound was thereby obtained. 
ESMS : m/z 451(MH+). 



(0372) 

Reference Example 10 

?.6-dimetho x v-4-(thiomorpholinomet hvn b e nzen e horonic acid 

1) Thiomorpholine (3.4 g) was added to 3,5-dimethoxybenzyl chloride (2 g) dissolved in THF (25 
ml), and the mixture was stirred at room temperature overnight. Solid material was eliminated by 
filtration, and the filtrate was evaporated. The residue was refined by silica gel column 
chromatography (eluate, ethyl acetate / hexane (1 : 2)) and 3,5-dimethoxy-l- 
(thiomorpholinomethyl) benzene (2 g) was obtained. 

ESMS : m/z 253 (M). 

2) The product obtained as above was treated in the same way as in Production Example 7-(l), 
and the title compound was thereby obtained. 

(0373) 

Reference Example 11 

7. 6-dimethoxv-4-If4-t-butoxvcarbonvl p i perazinvll methyl! benzene boronic acid 

The title compound was obtained in the same way as in Reference Example 10 except that 

thiomorpholine was replaced by the N-(t-butoxycarbonyl) piperazine. 

(0374) 

The following compounds (Reference Examples 12-17) were obtained in the same way as in 
Reference Example 10 except that thiomorpholine was replaced by the necessary amines. 

Reference Example 12: 2,6-dimethoxy-4-[(diethylamino) methyl] benzene boronic acid, 
Reference Example 13: 2,6-dimethoxy-4-(piperidinomethyl) benzene boronic acid, 
Reference Example 14: 2,6-dimethoxy-4-(morpholinomethyl) benzene boronic acid, 
Reference Example 15: 2,6-dimethoxy-4-[(4-benzyl-l-piperazinyl) methyl] benzene boronic 
acid, 

Reference Example 16: 2,6-dimethoxy-4-[(dimethylamino) methyl] benzene boronic acid, 
Reference Example 17: 2,6-dimethoxy-4-[(4-t-butoxycarbonyl piperazinyl) methyl] benzene 
boronic acid. 



(0375) 

Reference Example 18 

2.6-dimethoxv-4-(2-hvdroxvethvn benzene b oronic acid. 
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1) (3,5-dimethoxy) phenyl acetic acid (3 g) dissolved in diethyl ether (100 ml) was cooled to 0°C, 
and 1 M diethyl ether solution (16.8 ml) of LiAlH4 was added. The mixture was warmed to room 
temperature and was stirred for five hours, and the pH was adjusted to pH 5 using 1 M 
hydrochloric acid. The mixture was washed with water / ethyl acetate, and the organic layer was 
separated. The aqueous layer was extracted with ethyl acetate, and the recovered organic layer 
was dried with magnesium sulfate, and was vacuum concentrated, and 3,5-dimethoxy-4-(2- 
hydroxyethyl) benzene (2.8 g) was obtained as crude product. 

2) The product obtained as above was treated in the same way as in Production Example 7-(l), 
and the title compound was thereby obtained. 



(0376) 

Reference Example 19 

2.6-dimethoxv-4-rt-butvl diphenvl silvloxv) benzene boronic acid 

1) DMF (60 ml) mixture of 3,5-dimethoxyphenol (4.0 g), t-butyl-diphenyl silyl chloride (6.54 g) 
and imidazole (3.28 g) was stirred at room temperature for 24 hours. The DMF was eliminated by 
distillation, and the residue was refined by silica gel column chromatography (eluate, hexane - 20 
% ethyl acetate solution of hexane) and 3,5-dimethoxyphenyl-t-butyl diphenyl silyl ether (8.5 g) 
was obtained. 

ESMS : m/z 407 (MH+). 

2) The product obtained as above was treated in the same way as in Production Example 7, and 
the title compound was thereby obtained. 

ESMS : m/z 451 (MH+). 



(0377) 

Reference Example 20 

2.6-dimethoxv-4-hvdroxvmethvl benzene boronic acid 

3,5-dimethoxybenzyl alcohol was treated in the same way as in Production Example 7, and the 
title compound was thereby obtained. 



(0378) 

Reference Example 21 

2.6-dimethoxv-3-hvdroxvmethvl benzene boronic acid 

2,4-dimethoxybenzyl alcohol was treated in the same way as in Production Example 7, and the 
title compound was thereby obtained. 



(0379) 
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Reference Example 22 

l-bromo-2.4-dimethoxv-6-cvanobenzene 

Pyridinium tri bromide (4 g) was added to methylene chloride (100 ml) solution of 3,5- 
dimethoxybenzo nitrile (2 g). The mixture was stirred at room temperature for 24 hours, and it 
was washed successively with sodium bicarbonate aqueous solution, water and aqueous sodium 
chloride and was dried with magnesium sulfate, filtered, and evaporation was caused. The residue 
was crystallised from the methylene chloride and hexane, and the title compound (1.8 g) was 
obtained. 

(0380) 

Reference Example 23 

N-allvl-N-t-butoxvcarbonyl-4-bromo-3 .5-dimethoxv aniline . 

1) 3,5-dimethoxy aniline (7.55 g) was dissolved in methylene chloride (100 ml) under nitrogen, 
and the solution was cooled to -78°C. Methylene chloride (100 ml) solution of tetrabutyl 
ammonium tri bromide (25 g) was added, and the mixture was stirred at the same temperature for 
45 minutes. The mixture was left to stand to room temperature, and it was warmed and was 
stirred for one hour 30 minutes and extraction was carried out with IN hydrochloric acid. The 
liquid extract was neutralized with 3N sodium hydroxide, and extraction was carried out with ethyl 
acetate. The liquid extract was dried with magnesium sulfate, filtered, and evaporation was caused. 
The residue was refined by silica gel column chromatography (eluate, hexane / ethyl acetate (4:1 
- 2:3) and 4-bromo-3,5-dimethoxy aniline (3.76 g) was obtained. 

2) The product obtained as above(3 g) was dissolved in anhydrous THF (25 ml) under nitrogen, 
and DIEA (5.4 ml) was added. Anhydrous THF (20 ml) solution of di-t-butyl dicarbonate (3.39 g) 
was added, and 3.5 day was stirred the mixture by 45°C. the solvent was eliminated by distillation, 
and the residue was dissolved in ethyl acetate, and it was washed successively with IN 
hydrochloric acid, saturated sodium bicarbonate solution and aqueous sodium chloride. The 
organic layer was dried with magnesium sulfate, filtered, and evaporation was caused. The residue 
was refined by silica gel column chromatography (eluate, hexane / ethyl acetate (4:1)) and a 
solid was obtained. The obtained solid material was triturated with hexane, and remaining di-t- 
butyl dicarbonate was eliminated, and N-t-butoxycarbonyl-4-bromo-3,5-dimethoxy aniline (3.67 
g) was filtered, and it was isolated. 

3) 60 % sodium hydride (0.585 g) was added to anhydrous THF / DMF (100/6 m L) solution of 
product obtained as above, and the mixture was stirred for several minutes. Allyl bromide (1.13 
ml) was added, and the mixture was stirred at room temperature overnight, and it was 
concentrated, and the residue was refined by silica gel column chromatography (eluate, hexane / 
ethyl acetate (4 : 1)) and the title compound (3.96 g) was obtained. 
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(0381) 

Synthesis of benzoic acid species 
Reference Example 24: 

4-amino-2.6-dichloro benzoic acid methyl ester 

1) Anhydrous methylene chloride (60 ml) and thionyl chloride (40 ml) were added to 2,6- 
dichloro-4-nitrobenzoic acid (12.8g, US Patent No. 3423475), and thereafter the obtained 
mixture was refluxed for 19 hours. The mixture was allowed to cool to room temperature, and 
evaporation was caused. Additional methylene chloride (10 ml) was added, and thereafter the 
solution was evaporated. Methanol (100 ml) was added to the residue, and the mixture was 
refluxed for 17 hours. The mixture was allowed to cool to room temperature, and it could be 
introduced into ice bath. Precipitated solid material was recovered by filtration, and 2,6-dichloro- 
4-nitrobenzoic acid methyl (10.8 g, 80 %) was obtained. 

2) Water (100 ml) solution of Na2S204 (45 g) was added to ethanol (250 ml) solution of product 
obtained as above. The mixture was refluxed for two hours and was stirred at room temperature 
overnight, and it was filtered, and it was concentrated. The residue was dissolved in IN 
hydrochloric acid (250 ml) and was stirred for two hours, and it was neutralized with 10 % sodium 
hydroxide and extraction was carried out with ethyl acetate. The liquid extract was dried with 
magnesium sulfate, filtered, and evaporation was caused. The residue was recrystallised from ethyl 
acetate / hexane, and the title compound (7.48 g) was obtained. 

(0382) 

Reference Example 25 

4-bromo-2.6-dichloro benzoic acid and 4-bromo-2.6-dichlorobenzovl chloride 

1) 4-amino-2,6-dichloro benzoic acid methyl ester (1.00 g) were suspended in 40 % hydrobromic 
acid aqueous solution, and the mixture was cooled to 0-5°C. Sodium nitrite (376 mg) was added a 
little at a time, and the mixture was stirred for about five minutes. Copper (100 mg) was added, 
and the mixture was warmed to 100°C. The mixture was stirred at 100°C for 30 minutes, and it 
was diluted with water and extraction was carried out with ethyl acetate. The liquid extract was 
dried with magnesium sulfate, filtered, and evaporation was caused. The residue was refined by 
silica gel column chromatography (eluate, hexane / ethyl acetate (50:1)) and 4-bromo-2,6- 
dichloro benzoic acid methyl ester (1.07 g) was obtained. 

2) The product obtained as above (1.06 g) was dissolved in THF / methanol (6 : 1, 50 mL) and 
1M lithium hydroxide (7.47 ml) was added. The mixture was refluxed for one day, and 
evaporation was caused, and the residue was dissolved in water (50 ml) and the pH was adjusted 
with two or less with IN hydrochloric acid. The mixture was extracted with ethyl acetate and was 
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dried with magnesium sulfate, filtered, and evaporation was caused, and 4-bromo-2,6-dichloro 
benzoic acid (0.94 g) was obtained. 

3) Thionyl chloride (2.51 ml) was added to methylene chloride (20 ml) solution of product the 
obtained as above. The mixture was refluxed for five hours, and evaporation was caused, and it 
formed into an azeotrope with methylene chloride, and 4-bromo-2,6-dichlorobenzoyl chloride 
was obtained. 

(0383) 

Reference Example 26 

2.6-dichloro-4-hvdroxybenzoic acid 

1) 4-amino-2,6-dichloro benzoic acid methyl ester (0.5 g) was suspended in 20 % hydrochloric 
acid (25 ml) and the mixture was cooled to 0-5°C after stirring for 30 minutes. After addition, 
mixture was stirred at the same temperature slowly for 30 minutes, and thereafter, sodium nitrite 
(188 mg) was added to boiling water (50 ml). The mixture was refluxed for two hours and was 
allowed to cool to room temperature and was dried with extraction, magnesium sulfate with ethyl 
acetate, and it was filtered, and evaporation was caused. The residue was refined by silica gel 
preparative TLC (eluate, methylene chloride) and 2,6-dichloro-4-hydroxybenzoic acid methyl 
ester (275 mg) was obtained. 

2) To THF / methanol (6:1, 25 mL) solution of product obtained as above (265 mg), 1M sodium 
hydroxide (3.6 ml) was added, and the mixture was refluxed for one day,- IN sodium hydroxide 
(3.6 ml) was added, and the mixture was refluxed furthermore for one day. The mixture was 
evaporated, and the residue was dissolved in water, and the mixture was adjusted to pH 2 or less 
with IN hydrochloric acid, and it was extracted with ethyl acetate containing small amount of 
methanol. The liquid extract was dried with magnesium sulfate, filtered, and evaporation was 
caused, and the title compound (248 mg) was obtained. 

(0384) 

Reference Example 27 

2,6-dichloro-4-fluorobenzoic acid 

1) 4-amino-2,6-dichloro benzoic acid methyl ester (0.5 g) was suspended in 15 % hydrochloric 
acid (10 ml) and the mixture was cooled to 0-5°C after stirring for 30 minutes. Sodium nitrite 
(188 mg) was added a little at a time, and the mixture was stirred at the same temperature for 30 
minutes. HBF4 (0.46 ml) which was cooled beforehand was added, and the mixture was stirred for 
30 minutes. The obtained precipitate was recovered, and it was washed successively with cold 
water, methanol and ether. Thereafter, solid material was dried using concentrated sulfuric acid in 
vacuum desiccator for several days. It was heated till all solids fused a solid with bunsen burner. 
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The obtained gaseous material was recovered on water (using distillation apparatus). Product was 

recovered with diethyl ether, the solvent was eliminated by distillation, and crude product was 

refined by silica gel preparative TLC (eluate, hexane/ ethyl acetate (50:1 - 20:1)) and 2,6- 

dichloro-4-fluorobenzoic acid methyl ester (241 mg) was obtained. 

2) TMSI (164 ml) was added to the product obtained as above (233 mg) dissolved in carbon 
tetrachloride. The mixture was stirred at 50°C under nitrogen for two days. Water was added, and 
the mixture was stirred for one hour. IN hydrochloric acid (25 ml) was added, and the mixture 
was extracted with ethyl acetate. The liquid extract was dried with magnesium sulfate, filtered, and 
evaporation was caused. The residue was refined by silica gel column chromatography (eluate, 
gradient elution of chloroform*/ methanol) and the title compound 38 mg was obtained. 



(0385) 

Reference Example 28 
2-chloro-4-(2-thiazolinvl amino) benzoic acid 

1) THF (20 ml) mixture of 4-amino-2-chlorobenzoic acid methyl ester (0.5 g) and 2-chloroethyl 
isothiocyanate (0.26 ml) was refluxed for 24 hours. The THF was eliminated by distillation, and 
the residue was refined by silica gel column chromatography (eluate, hexane) and 2-chloro-4-(2- 
thiazoiinyl amino) benzoic acid methyl ester (74 mg) was obtained. 

ESMS : m/z271 (MH+). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound (43 mg) was 
obtained. 

ESMS : m/z 257 (MH+). 
(0386) 

Reference Example 29 

2-chloro-4-(2-oxazolinvl amino) benzoic acid 

1) THF (20 ml) mixture of 4-amino-2-chlorobenzoic acid methyl ester (0.5 g) and 2-chloroethyl 
isocyanate (0.23 ml) was heated under reflux for 24 hours. The THF was eliminated by 
distillation, and the residue was refined by silica gel column chromatography (eluate, hexane / 
ethyl acetate (3:1 - 1:1)) and 4-[3-(2-chloroethyl) ureide]-2-chlorobenzoic acid methyl ester 
(0.63 mg) was obtained. 

ESMS : m/z 291 (MH+). 

2) Sodium methoxide (0.21 g) was added to the product obtained as above (0.58g) dissolved in 
THF (20 ml), and it was refluxed overnight. The THF was eliminated by distillation, and the 
residue was extracted with ethyl acetate. The liquid extract was washed with water and was dried 
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with magnesium sulfate, and evaporation was caused. The residue was refined by silica gel column 

chromatography (eluate, ethyl acetate) and 2-chloro-4-(2-oxazolidinyl amino) benzoic acid 

methyl ester (0.46 g) was obtained. 

ESMS : m/z 254 (MH+). 

3) The. product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 240 (MH+). 
(0387) 

Reference Example 30 

2-chloro-4-(2-oxo-l-pvrrolidinvl) benzoic acid 

1) To methylene chloride (20 ml) solution of 4-amino-2-chlorobenzoic acid methyl ester 
hydrochloride (0.52 g) and DIEA (0.27 ml), 4-chloro butyryl chloride (0.3 ml) was added at 0°C 
under nitrogen, and the mixture was stirred at the same temperature for four hours. DMAP (0.23 
mg mole) was added, and the mixture was stirred at room temperature overnight. 4-chloro butyryl 
chloride (0.3 ml) and DIEA (0.09 ml) were added, and the mixture was stirred for 24 hours. The 
mixture was diluted with methylene chloride (100 ml), and the solution was washed successively 
with IN hydrochloric acid, saturated sodium bicarbonate solution, aqueous sodium chloride, and 
drying was evaporated. The residue was refined by silica gel column chromatography (eluate, 
hexane / ethyl acetate (3:1)) and 4-(4-chloro butyryl) amino-2-chlorobenzoic acid methyl ester 
(0.64 g) was obtained. 

ESMS : m/z 290(MH+). 

2) Sodium methoxide (0.33 g) was added to the product obtained as above (0.64 g) dissolved in 
THF (20 ml), and it was refluxed for three hours. The THF was eliminated by distillation, and the 
residue was distributed between ethyl acetate and water. The ethyl acetate layer was separated and 
recovered, and the aqueous layer was extracted with ethyl acetate. Recovered extract was dried 
with magnesium sulfate, and evaporation was caused. The residue was refined by silica gel column 
chromatography (eluate, hexane / ethyl acetate (1 : 1)) and 2-chloro-4-(2-oxo-l-pyrroiidinyl) 
benzoic acid methyl ester was obtained. ESMS : m/z 254(MH+). 

3) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 240 (MH+). 



(0388) 

Reference Example 31 

© Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



J2001-089368 
PAGE 159 



CAUTION : TRANSLATION STANDARD 
IS POST-EDITED MACHINE TRANSLATION 



2-chloro-4-(l-pvrrolyl) benzoic acid 

1) Acetic acid (16 ml) solution mixture of 4-amino-2-chlorobenzoic acid methyl ester (0.46 g) 
and 2,5-dimethoxy tetrahydrofuran (0.33 ml) was heated under reflux for two hours. The mixture 
was cooled to room temperature, and it was diluted with water and extraction was carried out with 
ethyl acetate. The liquid extract was washed with saturated sodium bicarbonate and aqueous 
sodium chloride and was dried with magnesium sulfate, filtered, and evaporation was caused. The 
residue was refined by silica gel column chromatography (eluate, hexane / ethyl acetate (5 : 1)) 
and 2-chloro-4-(l-pyrrolyl) benzoic acid methyl ester (0.48 g) was obtained. 

ESMS : m/z 236(MH+). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 220(M-H)-. 
(0389) 

Reference Example 32 

2-chloro-4-(7-trifluoroacetvM-pvrrolvO benzoic acid 

1) Anhydrous trifluoroacetic acid (0.55 ml) was added to methylene chloride (5 ml) solution of 2- 
chloro-4-(l-pyrrolyl) benzoic acid methyl ester (0.3 g) and stirred at room temperature for four 
hours. The mixture was diluted with methylene chloride and the mixture was stirred together with 
saturated sodium bicarbonate solution for 30 minutes. The organic layer was separated and was 
washed in aqueous sodium chloride and was dried with magnesium sulfate, filtered, and evaporation 
was caused. The residue was refined by silica gel column chromatography (eluate, hexane / ethyl 
acetate (5 : 1)) and 2-chloro-4-(2-trifluoroacetyl-l-pyrrolyl) benzoic acid methyl ester (0.4 g) 
was obtained. 

ESMS : m/z 330 (M-l). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS: m/z 318 (MH+). 
(0390) 

Reference Example 33 

2-chloro-4-(2.5-dichloro-I-pyrrolyQ benzoic acid 

1) N-chlorosuccinimide (0.56 g) was added to ice cooled THF (7 ml) solution of 2-chloro-4-(l- 
pyrrolyl) benzoic acid methyl ester (0.5 g) under nitrogen. The mixture was warmed to room 
temperature and was stirred overnight. THF was eliminated, and the residue was treated with 
diethyl ether, and it was filtered. The filtrate was eliminated by distillation, and the residue was 
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refined by silica gel column chromatography (eluate, hexane / ethyl acetate (10:1)) and 2-chloro- 
4-(2,5-dichloro-l-pyrrolyl) benzoic acid methyl ester (0.61 g) was obtained. 
ESMS : m/z 306 (MH+). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 290 (MH+). 
(0391) 

Reference Example 34 

2-chloro-4-(2-formyl-l-pyrrolyO benzoic acid 

1) Methylene chloride (2 ml) solution of DMF (0.1 ml) was added dropwise with stirring at -30°C 
under nitrogen to methylene chloride (16 ml) solution of oxalyl chloride (0.2 ml). The mixture 
was stirred for 15 minutes, and 2-chloro-4-(l-pyrrolyl) benzoic acid methyl ester (0.5 g) 
dissolved in DMF (4 ml) was added. The mixture was stirred at the same temperature for three 
hours, and it was left to stand to room temperature, and it was warmed. The mixture was stirred 
overnight, and evaporation was caused. The residue was caused to undergo liquid separation with 
ethyl acetate and 0.2M sodium acetate. The ethyl acetate layer was separated, and the aqueous 
layer was extracted with ethyl acetate. The recovered ethyl acetate layer was washed in aqueous 
sodium chloride and was dried with magnesium sulfate, filtered, and evaporation was caused. The 
residue was refined by silica gel column chromatography (eluate, hexane / ethyl acetate (3:1)) 
and 2-chloro-4-(2-formyl-l-pyrrolyl) benzoic acid methyl ester (0.41 g) was obtained. 

ESMS : m/z264(MH+). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 248(M-H)-. 
(0392) 

Reference Example 35 

2-chloro-4-[N'methyl-N-(methvlsulfonyn amino] benzoic acid 

1) A dioxane (15 ml) solution of di-t-butyl dicarbonate (1.39 g) was added dropwise to ice cooled 
IN sodium hydroxide (12.8 ml) solution of 4-amino-2-chlorobenzoic acid (1.0 g). The mixture 
was left to stand to room temperature, and it was warmed and was stirred overnight. Dioxane was 
eliminated, and aqueous solution was extracted with diethyl ether. The aqueous solution was made 
acidic to less than pH2 with IN hydrochloric acid. Precipitated solid material was recovered by 
filtration and was washed with IN hydrochloric acid and water, and it was dried under vacuum, and 
4-(t-butoxycarbonyl amino)-2-chlorobenzoic acid (1.13 g) was obtained. 
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ESMS : m/z 294 (MH+). 

2) Sodium methoxide (0.16 g) was added to the product obtained as above (0.36 g) dissolved in 
DMF (10 ml) under nitrogen. The mixture was cooled to 0°C, and iodomethane (0.5 ml) was 
added. The mixture was stirred at room temperature overnight. Sodium methoxide (0.14 g) and 
iodomethane (0.55 ml) were added, and also it was stirred for six hours. THF was eliminated, and 
the residue was distributed to ethyl acetate and water. The ethyl acetate layer was separated, and 
the aqueous layer was extracted with ethyl acetate. The recovered ethyl acetate layer was washed 
with aqueous sodium chloride and was dried with magnesium sulfate, filtered, and evaporation was 
caused. The residue was refined by silica gel column chromatography (eluate, hexane / ethyl 
acetate (1 : 1)) and 2-chloro-4-[N-methyl-N-(t-butoxycarbonyl) amino] benzoic acid methyl 
ester (0.38 g) was obtained. 

ESMS : m/z322 (M+Na)+ 

3) Methylene chloride (10 ml) solution of the product obtained as above was treated with TFA (5 
ml) for two hours. The mixture was evaporated, and the residue was dissolved in ethyl acetate. 
The ethyl acetate solution was washed successively with 10 % sodium carbonate and aqueous 
sodium chloride and was dried with magnesium sulfate, filtered, and 2-chloro-4-(methylamino) 
benzoic acid methyl ester (0.25 g) was obtained. 

ESMS : m/z 200(MH+). 

4) Methanesulfonyl chloride (0.2 ml) was added to methylene chloride (20 ml) solution of the 
product obtained as above (0.25g) and pyridine (0.2 ml) under nitrogen and was heated at 40°C 
for 4 hours. Pyridine (0.2 ml) and methanesulfonyl chloride (0.2 ml) were added, and liquid 
mixture was heated for two hours. The mixed liquid was diluted with methylene chloride and was 
washed with 1 N hydrochloric acid and water and was dried with magnesium sulfate, filtered, and 
evaporation was caused. The residue was refined by silica gel column chromatography (eluate, 
hexane / ethyl acetate (3:1 - 1:1)) and 2-chloro-4-[N-methyl-N-(methanesulphonyl) amino] 
benzoic acid methyl ester (0.26 g) was obtained. 

ESMS : m/z 278(MH+). 

5) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 264(MH+). 
(0393) 

Reference Example 36 

2-chloro-4-thiouredide benzoic acid 
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1) Benzoyl chloride (0.31 ml) and ammonium thiocyanate (0.20 g) dissolved in acetone (15 ml) 
were refluxed for 30 minutes, and benzoyl thiocyanate was generated. 4-amino-2-chlorobenzoic 
acid methyl ester (0.5g)dissolved in acetonitrile (10 ml) was added to this solution, and it was 
refluxed for five hours. The solvent was eliminated, and the residue was distributed to methylene 
chloride and water. The organic layer was separated and recovered and was washed with aqueous 
sodium chloride and was dried, and evaporation was caused. The residue was refined by column 
chromatography, and 2-chloro-4-(3-benzoyl thiouredide) benzoic acid methyl ester (0.71 g) was 
obtained. 

ESMS : m/z349(MH+). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 231(MH+). 
(0394) 

Reference Example 37 

2.6-dichloro-4-phenvlbenzoic acid 

1) Benzene boron acid (1.30 g), Pd(PPh3)4 (0.1 6g) and 2 M sodium carbonate (5 ml) were added 
to 2,6-dichloro-4-bromobenzoic acid methyl ester (0.55g) dissolved in THF (10 ml). The mixture 
was refluxed under nitrogen for four hours. After cooling, mixture was diluted with ethyl acetate 
and was washed with water and aqueous sodium chloride. The organic layer was dried with sodium 
sulfate, and it was filtered, and it was concentrated. The residue was refined by silica gel 
preparative TLC (eluate, hexane-ethyl acetate / hexane (1 : 1)) and 2,6-dichloro-4- 
phenylbenzoic acid methyl ester (0.57 g) was obtained. 

ESMS : m/z 281 (MH+). 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

ESMS : m/z 267(MH+), 265(M-H)-. 
(0395) 

Reference Example 38 

2.6-dichloro-4-[2-(N-methyn pyrroly!] benzoic acid (J. Med, Chem, 41, 2019 (1998)). 
1) 2,6-dichloro-4-[2-(N-t-butoxycarbonyl) pyrrolyl] benzoic acid methyl ester was obtained in 
the same way as in Reference Example 37-1) except that 2-(N-t-butoxycarbonyl) pyrrole 
boronic acid was used instead of benzene boronic acid. 



2) TFA (5 ml) was added to methylene chloride (5 ml) solution of product obtained as above. 
© Rising Sun Communications Ltd. http://www.risingsun.co.uk 



J2001-089368 CAUTION : TRANSLATION STANDARD 

PAGE 163 IS POST-EDITED MACHINE TRANSLATION 

After 2 hours under nitrogen, mixture was diluted with methylene chloride and was washed with 

water and aqueous sodium chloride and was dried with sodium sulfate, and it was filtered, and it was 

concentrated, and 2,6-dichloro-4-(2-pyrrolyl) benzoic acid methyl ester was obtained. 

3) Sodium hydride (0.07 g) and iodomethane (0.14 ml) were added to the product obtained as 
above (0.20 g) dissolved in THF (5 ml). It was stirred at room temperature for two hours and 
thereafter, mixture was diluted with ethyl acetate and was washed with water and aqueous sodium 
chloride. The organic layer was dried with sodium sulfate, and it was filtered, and it was 
concentrated. The residue was refined by TLC for silica gel fractionation (eluate, ethyl acetate / 
hexane (1:10)), and 2,6-dichloro-4-[2-(N-methyl) pyrrolyl] benzoic acid methyl ester (0.088 g) 
was obtained. 

4) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

(0396) 

Reference Example 39 

3-bromo-2.6-dichloro benzoic acid 

1) Methylene chloride (30 ml) solution of tetrabutyl ammonium tribromide (6.94 g) was added 
dropwise at 10°C by 10°C to methylene chloride (20 ml) solution of 2,6-dichloro-4- 
aminobenzoic acid methyl ester (2.80 g). Two hours were allowed to pass, and the mixture was 
warmed to room temperature and was washed with saturated sodium bicarbonate liquid and aqueous 
sodium chloride and was dried with sodium sulfate, and it was filtered, and it was concentrated. 
The residue was refined by silica gel column chromatography (eluate, ethyl acetate /hexane (1 : 
4)) and 2,6-dichloro-3-bromo-4-aminobenzoic acid methyl ester (2.99 g) was obtained. 

ESMS : m/z 298 (MH+). 

2) Sodium nitrite (0.73 g) was added to sulphuric acid (10 ml) and water (20 ml) solution of 0°C 
of product obtained as above(2.99g). After 15 minutes, the mixture was treated with H3P02. 
After 60 minute, the mixture was extracted with ethyl acetate. The liquid extract was washed with 
saturated sodium bicarbonate and aqueous sodium chloride and was dried with sodium sulfate, and it 
was filtered, and it was concentrated. The residue was refined by silica gel column 
chromatography (eluate, hexane - ethyl acetate / hexane (1:10)) and 2,6-dichloro-3- 
bromobenzoic acid methyl ester (2.11 g) was obtained. 

ESMS : m/z 282(MH+). 



3) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 
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ESMS: m/z 268 (MH+) and 266 (M-l). 
(0397) 

Reference Example 40 
2-chloro-4-(t-butoxvcarbonvD benzoic acid 

1) 3-chloro-4-methoxycarbonyl benzoic acid (0.24 g) was dissolved under nitrogen in DMF (2.5 
ml), and thereafter, CDI (0.36 g) was added, and the obtained mixture was stirred at 40°C for two 
hours, t-butanol (0.54 ml) and DBU (0.33 ml) were added, and it was stirred at 40°C for two days. 
The mixture was evaporated, and the residue was dissolved in ethyl acetate and was washed with 1 
N hydrochloric acid and saturated sodium bicarbonate liquid and was dried with magnesium sulfate, 
filtered, and evaporation was caused. The residue was refined by silica gel column chromatography 
(eluate, toluene) and 2-chloro-4-(t-butoxycarbonyl) benzoic acid methyl ester (216 mg) was 
obtained. 

2) The product obtained as above was hydrolysed with LiOH, and the title compound was thereby 
obtained. 

(0398) 

Reference Example 41 

4-(N,N-dimethyl sulphamoyl) amino-2-chlorobenzoic acid 

1) pyridine (0.4 ml) was added to methylene chloride (10 ml) solution of 4-amino-2- 
chlorobenzoic acid methyl (0.3 g) under nitrogen by 0°C. N,N-dimethyl sulfamoyl chloride (0.21 
ml) was added, and the mixture was stirred at room temperature for 16 hours, and it was refluxed 
for five hours. DMAP (0.4 g) was added, and the mixture was stirred for three hours. The mixture 
was diluted with methylene chloride 100 mL, and it was washed successively with IN hydrochloric 
acid, aqueous sodium chloride, saturated sodium bicarbonate solution and aqueous sodium chloride, 
and drying and evaporation were carried out. The residue was refined by silica gel flash column 
chromatography (eluate, ethyl acetate /hexane (1 : 3)) and 4-(N, N-dimethyl sulphamoyl) amino- 
2-chlorobenzoic acid methyl (0.31 g) was obtained. 

ESMS : m/z 293 (MH+). 

2) The product obtained as above was hydrolysed with LiOH in the same way as in Production 
Example 1-5), and the title compound was thereby obtained. 

ESMS : m/z 279(MH+). 



(0399) 

Reference Example 42 
Trimethvl-(2-cvano-3-thienvn tin 
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Toluene (8 ml) mixture of 3-bromothiophene-2-carbonitrile (385 mg), hexamethyl 2 tin (615 

mg) and Pd(PPh3)4(l 16mg) were stirred at 130°C under nitrogen for 16 hours. The organic layer 

was eliminated by distillation under reduced pressure, and the residue was refined by silica gel 

column chromatography (eluate, ethyl acetate / hexane (1:3)) and the title compound (406 mg) 

was obtained. 

(0400) 

Reference Example 43 

2.6-di (methoxymethoxy) benzene boronic acid 

1) DIE A (26 ml) and methoxymethoxy chloride (8.20 ml) were added to methylene chloride (40 
ml) suspension of 3.65 g resorcin at 0°C under nitrogen. The mixture was stirred at the same 
temperature for ten minutes, and it was stirred at room temperature for 16 hours. DIEA (13 ml) 
and methoxymethoxy chloride (4 ml) were added to mixture, and it was stirred for one hour. The 
mixture was added to water, and extraction with chloroform was carried out. The liquid extract 
was dried with magnesium sulfate, and evaporation was caused, and the residue was refined by silica 
gel flash column chromatography (eluate, 15 % hexane solution of ethyl acetate) and 1,3-di 
(methoxymethoxy) benzene (2.44 g) was obtained. 

2) The product obtained as above was treated in the same way as in Production Example 7-1), 
and the title compound was thereby obtained. 

(0401) 

RPM1-CS-1 cell adhesion test . 

The following test proved the action of the compounds of this invention in a 4 interstitial cell 
adhesion inhibition, which is a typical in vitro system. In this test, the adhesion interaction of B 
cell system RPM1 which is known to express a4 07 to another spliced region of fibronectin 
known as CS-1 is measured in the presence of the compounds of this invention (Eel et al. J. 
Immunol. 153: 517-528 (1994)). The test compound was added with increased concentrations to 
RPM1 cells, and thereafter, cells-compound mixture was added to CS-1 coated micro well It was 
incubated, and plate was washed, and proportion of bonded cells were determined. This test shows 
directly proves the cell adhesion inhibiting activity and the adhesion regulation activity of the 
compounds of this invention. 

(0402) 

RPM1-CS-1 test . 

CS-1 derived peptide, CLHPGEILDVPST and control peptide with changed sequence, 
CLHGPIELVSDPT were synthesized with Beckman 990 synthesizer using t-Boc system. 3-(2- 
pyridyldithio) propionic acid N-hydroxysuccinimido ester (SPDP) was used as heterologous 
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divalent crosslinking agent, and the peptide was immobilised on microplate (Pierschubacher et al. 
Proc, Natl, Acad, Sci, USA, 80: 1224-1227 (1983)). Microplate was film-coated at room 
temperature with 20 u,g/mL human serum albumin (HSA) for two hours, and it was washed once 
with PBS, and it was derivitised with 10 ng/mL SPDP for one hour. After washing, 100 ng/mL 
cysteine containing peptide liquid 100 u.1 which was freshly dissolved was added to each well, and 
crosslinked on the plate at 4°C overnight. Unbound peptide was washed with PBS, and it was 
removed from the plate. In order to block unreacted site, the plate was film-coated with 
2.5mg/mL PBS solution 100 (xl of BSA for one hour at 37°C. Ovary albumin added Dulbecco 
modified Eagle culture medium (DMEM) solution (2.5 x 10 6 cells/mL) 100 \il of 0.25 % RPM1 
cells was added to peptide coated plate and this was incubated at 37°C for one hour. After this 
incubation, the plate was washed three times using EL404 plate washer with PBS and the number 
of adhered cells was determined by measuring enzyme activity of intrinsic N-acetyl- 
hexosaminidase (Landegren, J, Immunol, Methods. 67: 379-388 (1984)). Therefore, enzyme 
substrate p-nitrophenyl-N-acetyl-P-D-glucose aminide was dissolved with concentration of 7.5 
mM in 0.1M citric acid buffer pH5, and it was mixed with equivalent amount of 0.5 % Triton 
X100. The substrate solution 50 was added to the plate, and the plate was incubated at 37°C for 
60 minutes. 50 mM glycine (100 ml), 5mM EDTA buffer pH10.4 was added, and the reaction was 
stopped. The quantity of freed p-nitrophenol was measured by reading optical density at 405 nm 
by vertical pathway spectrophotometer equipped with measurement device (VMAX kinetic 
microplate reader, MOLECULAR DEVICES, Menlo Park, California). This process is a modified 
process of a previously disclosed process (Caldalli et al, J. Biol. Chem. 269 : 18668-18673 
(1994)). In this test, the IC50 value range (mM) is represented by A, B, C and D. These range is 



D>5>C>1>B>0.3>A 

The following Tables 33-48 show the IC50 values in RPM1-CS-1 test of the selected compounds 
of this invention. The range is as described above. 



as follows. 
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Production Ex. No. 
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(0404) 

Table 34 
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(0406) 

Table 36 
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Table 38 
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(0410) 

Table 40 
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Advantages Afforded by this Invention 

Medicinal composition of this invention is useful in therapy of diseases accompanied by a4 
mediated cell adhesion, for example asthma, diabetes mellitus, rheumatism arthritis, 
inflammatory enteric disease and gastrointestinal tract and other diseases or the like in which 
leukocyte invasion of other epithelial tissue (for example skin, urethra, bronchus, articulation 
synovial membrane) participates. 
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Rising Sun Communications Ltd. Terms and Conditions 

Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for the 
accuracy or completeness of any translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, Rising 
Sun Communications Ltd. shall not in any circumstances be liable for any direct, indirect, 
consequential or financial loss or loss of profit resulting directly or indirectly from the use of any 
translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies of 
a translation for their own corporate use at the site of purchase, however publication in written 
or electronic format for resale or other dissemination % to a wider audience is strictly forbidden 
unless by prior written agreement. 
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